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HYDRAULICS AT THE EXHIBITION.—THE PUMP | 
ANNEX. By Josuvua Ross. 


Amonc its wonders, the Philadelphia Exhibition is not| Tar Pratt & Whitney Company have an extensive exhibit 
without its Niagara Falls. It is located in the wing which | of machine tools in Machinery Hall, in which we notice a 
gretches off from the middle of Machinery Hall, on its south- | 13-inch turning-lathe possessing some novel and excellent 
emside. This wing is known as the “Pump Annex.” The! features. Of these the principal is an attachment enabling 
interior is illustrated in our engraving from Frank Leslie's | the operator to turn tapers without altering the alignment of 
Hlustrated Newspaper, the spectator being supposed to stand | the back-head or the slide-rest, so that in turning a rod or 
Jooking south from the dividing line between the Annex and | shaft having a plane part anda collar and taper on it, the 
the Main structure. -In the centre is seen the tank sunk in| whole may be turned without altering the Jathe, and the side 
the ground, the top being on a level with the floor. The! face of the collar may be turned ata right angle to parallel 
tank is 160 by 80 feet in size, and almost filled with water, of | outline ; or in case a taper and a conical hole are required to be 
which it receives an abundant supply from the Schuylkill. | made to fit that end, may be accomplished at one setting of the 
At the far end of the tank is seen the cataract, which is con-| taper. In lathes in which tapers are turned by moving later- 
trived as follows : Supported upon iron pipes, which answer | ally the top part of the back-head, the labor of setting the 
also the purpose of conduits, is a platform forty feet above | taper for the work performed between the lathe-centres is 
the floor, and over the edge of which, and down into the lake, entirely thrown away, so far as the hole into which the taper 
descends a sheet of water forty feet wide, at the rate of|is required to fit is concerned ; and the slide-rest requires 
18,000 gallons a minute. The water is forced up to the plat- | the lathe to be set over again, entailing a great deal of time 
form by several of the pumps on exhibition. The space on | and careful manipulation. The means applied to the lathe in 
both sides of the tank is oceupied by pumps of all descrip-| question, and whereby these difficulties are avoided, are as 
tions. To increase the interest of the scene, a number of | follows: 
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these, operated by steam, force water through pipes placed 
high above the tank, in such a way as to direct the rushing 
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streams horizontally in lines perpendicular to the sides of the 
tank, and cause them to shoot in parabolic currents down in- 
to the disturbed waters below. By observing the respective 
lengths of these currents, and taking into consideration the 
diameter of the pipes, knowledge is obtained of the relative 
power of the competitive pumps. The buzzing of the ma- 
chinery, the roaring of the cataract, and the murmuring of 
the round streams, might readily be passed on a blind man as 
the Falis of Niagara operating several hundred water-wheels. 

ps ascend to the platform, and the latter is constantly 
thronged with sight-seers. 

A Hisroricat Boat.—Among the recent accessions to the 
display by the U. S. Navy Department at the Exhibition is 
that of a boat called “ Faith,” which was used on both the 
first and second Grinnell expeditions. It is one of three boats 
which Dr. Kane and party, on leaving the Advance, in 1855, 
hauled a distance of eighty miles over the ice to the open sea, 
and then 1000 miles to Disco. The interesting relic has been 
Somewhat battered, and looks the worse for age, and near the 
bow the bottom has been broken. It is fifteen feet long, with 
Unusual width of beam. 


Upon the back of the lathe-bed are provided two brackets, 
which, in consequence of the lathe-bed being short and there 


| 


being therefore no necessity to move them, are placed in a 
fixed position. The faces of these brackets lie horizontally, 
and they are made to support a long guide-bar, The position 
of the guide-bar upon the brackets is adjustable by means of 
a screw and nut operating ina hole in the one and ina slot 
in the other. In this guide-bar, and running from end to end 
upon its uppermost and horizontal face, is a slot, and to the 
lathe is neatly fitted a sliding-die, so that if the guide-bar is 
set out of parallel with the centres of the lathe, the die in 
passing along the slot will move in a plane also out of parallel 
with the lathe-shears. If then the slide-rest is made to con- 
nect with the die, it will travel in a line at whatever angle 
the guide-bar may be adjusted, irrespective of the position of 
the lathe-centres, 

The feature peculiar to the Jathe under consideration, how- 
ever (for the above arrangement is not new), is a method 
whereby the motion of the die in the guide-bar may be im- 
parted to the slide-rest without either detaching or discon- 
necting the feed screw from the nut, or either of them from 
the saddle ; and this is accomplished in the following simple 
manner: The lower division, or part of the lathe-carriage, 
slides upon two V’s, and is kept down by weights in the usual 


way, and in the middle of the carriage and running crosswise 
of the lathe-bed or shears is a wrought-iron sliding-piece, to 
which is attached the nut for the cross-feed, so that if the 
cross-piece is not detained by a set-screw, we may take hold 
of it and push the upper part of the slide-rest, which carries 
the twol, in and out in the direction of the cross-feed, because 
the cross-piece carries the nut, and that in turn carries the 
cross-feed screw, which carries with it the upper part of the 
slide-rest. It follows then that if we connect the back end 
of this cross-piece to the die operating in the guide-piece 
already mentioned as being adjustable at the back of the 
lathe-bed, the slide-rest will at the top part travel parallel 
with the die, notwithstanding that the lower part or carriage 
travels upon and therefore is parallel with the raised V's of 
the lathe-shears. And as a consequence, the tool will turn to 
whatever taper the back guide is set to, and will either bore 
or turn the same taper without any further adjustment of the 
lathe. Upon the carriage and in the slide in which the 
wrought-iron cross-piece operates, is provided a set-screw, so 
that when the taper attachment is not in use all the operator 
has to do is to tighten this set-screw and the movement of the 
cross-piece is prevented, and the feed must be performed by 
operating the cross feed-screw in the ordinary way. It will 
be noted, however, that even when the taper attachment is in 
operation the cross-feed screw may be operated in the usual 


AL EXHIBITION OF 1876—THE HYDRAULIC SECTION. 


manner, and without detaching or disconnecting any of the 
parts ; and this it is that constitutes the main advantage of 
the device. 

Upon a 16-inch Jathe a similar end is obtained by a 
rather different means. In the first place, the guide-piate, 
instead of being fixed ir one position, relative to the length 
of the lathe-bed, is adjustable all along the length of the 
latter, which is provided with a dovetail slide, in which the 
brackets carrying the guide-bar are adjustable. This arrange- 
ment is rendered necessary because of the length of the lati e- 
bed. In this lathe the carriage is gibbed instead of being 
kept down by a weight. The nut for the cross-feed is fast to 
the slide-rest—that is to say, to the sliding-head of the rest— 
while the cross-feed screw is not attached to the slide-rest in 
any way, the latter merely providing a journal-bearing for the 
screw. Running parallel, however, with the screw, and pass- 
ing, front and back, through the slide-rest, is a plain spindle, 
at the back end of which is an eye for making a connection 
with the die which slides in the guide-bar of the taper attach- 
ment. The other end of the spindle is attached by means of 
a small cross-head to the feed-screw, and affords to it journal- 
bearing, the feed-screw having a collar on one side of this 
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cross-head, and a washer fastened on the other. As a conse- 
quence of this arrangement, the spindle may be pulled and 
pushed in and out, carrying with it the feed-serew, which in 
turn carries the nut, and henee the sliding-head of the rest, 
so that when the other end of the spindle is attached to the 
die in the guide-bar the rest is operated to turn whatever 
taper the guide-bar is set to. This, however, in no way influ- 
ences the operation of the cross-feed screw, which may be 
used in the ordinary way, whether the taper attachment is 
operating or not. When, however, the spindle is detached 
from the die, it (the spindle) is locked in position by a clamp 
operated by a set-screw, leaving the cross-feeding to be per 
formed by the serew as usual, 

Another novelty in this lathe is an excellent device for ad- 
justing the height of the turning tool, and at the same time 
always keeping it horizontally level. Any device which for 
this purpose throws the tool out of level has the disadvantage 
that the angle of the tool to the work is subject to variation, 
impairing to that extent the relative values of the angles of 
the tool faces, whose junction forms the cutting edge. The 
device in question is as follows: Beneath the head carrying 
the tool is a solid cylindrical tubular projection fitting closeiy 
and somewhat tightly into a female seating, as shown in our 
illustration in Fig. 1, in which A represents the top part of 
the rest fitting into the annular groove FE E, provided in the 
lower part of the rest B B, and operated up and down by the 
screw C. D represents a horizontal serew, by which the part 
B B is clamped, said part being split, and acting therefore as 
aclip. The broadness of wearing and bearing surface thus 
obtained greatly reduces the tendency to wear; nor is the 
amount of wear of much consequence, as the clip will take it 
up, and hence will hold the rest independent of the screw ( 
In operation it is necessary to slack the serew D, adjust the 
height of the tool by the serew C, and then tighten up the 
screw D again 


Upon the same lathe is another commendable device for 
adjusting the fit of the tvil-stock spindle without employing 
any parts save those necessary to the locking device. The 
manner of accomplishing this is shown in Fig. 2, in which A 
represents the tail-stock spindle, and B the socket, with a clip 
shown at C for locking. D is the belt, or stud, having upon 
it the collar E. F is a washer, and G the handle. The 
operation is as follows: ‘The stud D is screwed down until it 
closes the clip sufficiently to adjust the socket a proper work 
ing fit to the spindle, after which the stud D remains in a 
fixed position. ‘To lock the spindle, the handle G@ is used, 
thus forming a neac and effective device. 

In the same exhibit is shown what is called a revolving 
head-chuck machine, but which might be more appropriately 
termed a drilling, countersinking, recessing, boring, and 
reaming lathe, since it is to those duties it is applied. The 
general design of this machine is as follows : The driving-head 
consists of a lathe headstock, with a plain cone pulley—that is, 
without any back gear, and having the spindle solid, with a 
screw on the driving end to receive a chuck. At the tail- 
stock end is a stock carrying a revolving head containing 8 
spindles capable of carrying as many tools, By operating a 
lever, the spindle opposite to the centre of the lathe-spindle 
advances toward that spindle as far forward as an adjustment 
stop permits; and on the back stroke of the lever the carriage 
rotates sufficiently to bring the next spindle in position, the 
ction being similar to that of the head of a monitor lathe. 
I'he spindles are very finely fitted, and the machine is capable 
of very accurate work. 

In a large case are exhibited a set of male and female gauges, 
sets of U, 8S, standard and of Whitworth taps and dies, 
together with adjustable wrenches, ete., all of which are well 
executed, A noteworthy exhibit in the same case is a pistol 
stock, milled all over, which is exhibited as a specimen of 
milling work, In this stock are two joints about four inches 
apart, one being about ¢ inch and the other about % inch 
wide, The fitof each joint is an unusually accurate one for 
machine work, and is sv true that if one joint is put together, 
and the parts are moved until the parts of the other contact, 
it will be found that one joint falls into line absolutely per 
fect, while in the case of connecting the small joint the 
error is not mere than the two-hundredth part of an inch in 
the four inches. This is very accurate work, considering the 
narrowness of the bearing surface. The cutting on the whole 
stock has been wel! performed, as is evidenced by the smooth 
ness of the surfaces, and the absence of waves near the 


edges. 

In the taps exhibited the amount of clearance in the thread 
is very small indeed, us should be the case for accurate work, 
It is noticeable indeed that all taps are given less clearance 
than they were some two years back, at which time we found 
it necessary, in the columns of the SCIENTIFIC AMERICAN, to 
publish some remarks upon the subject. The pipe taps, how 
ever, being taper, and having a full thread on the taper, are 
given extra clearance in the thread to prevent the sides of the 
thread from binding 


lux growth of guns in England has necessitated a corre- 
sponding increase in the size and power of the machinery by 
which they are produced, and nearly all the plant of the Royal 
Gun Factories is about to undergo a transformation. ‘lwo very 
remarkable lathes are being made in the Dial Square with 
the view of being prepared to turn out rapidly a succession 
of 80-ton guns, and if requisite to set to work upon monsters 
yet more tremendous, These lathes are to be nearly SU feet 
long, and fitted with double saddles and quadruple gearing, 
and they will be capable of slicing off iron shavings 8 inches 
broad, and thick in proportion, at a cut. 
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CUTTING TOOLS FOR LATHES. 
To Tur EprroR OF THE SCIENTIFIC AMERICAN : 


In your SupPLEMEND of September 16th I find an article 
entitled ‘Cutting Tools for Lathes and Planers,” by Mr. 
Joshua Rose. I understand that paper to be a bill of indict- 
ment, charging American artists, draughtsmen, machinists, 
and blacksmiths with a lack of skill, »nd, indeed, even ordi- 
nary intelligence, In answer to this indictment, | beg leave 
to show that the facts do not warrant the statements and 
charges made, nor can they be substantiated. We therefore 
file our bill of exceptions, and will endeavor to point out, that 
in place of our workmen and their tools being so very infe 
rior, that the reverse is the true state of things, and that 
American mechanics have no superiors on this globe of ours 
as to intelligence, manual dexterity, skilfulness, etc. 

It isan old and a true saying, that one sideof a story may 
seem plausible and true until the other side is heard, when, 
as is very frequently the case (and as | will show in this one), 
a different face is put upon the matter altogether. 

First. We deny the assertion that there is a great amount 
f variation in the quantity of work performed by different 
workmen, the circumstances and conditions to be alike. When 
I say workmen, | mean all that this word implies—a thorough 
master of lis craft, not a drone, or a shiftless botch, but a 
nechanic, an intelligent mechanic ; and a few such workmen 
are to be found in all good shops all over this land ; they are 
not confined to localities or nationalities, and the product o: 
their labor under like conditions, physically and otherwise, 
would be the same. | admit that it is true that quite a differ- 
enee may be found among men generally ; for instance, a weak, 
puny dyspeptic or consumptive could not perform as much 
hard, laborious work as a strong, healthy, active person 
could, and if one were pitted against the other, the latter 
would most certainly come out first best; but such a test 
would obviously be unfair. But as Mr. Rose claims nothing for 
manual dexterity, where all the difference, in my judgment, 
lies, but attributes the variation in quantity of work done to 
shapes of the tools used in performing it, we will therefore 
take up that part of the subject ; and, 

Secondly, We deny that the cutting speed, or the amount 
of feed, is dependent upon the shape of some fancy \ool—and 
Mr. Rose refers particularly to plane r tools; and in direct con- 
tradiction of what he states a few lines previously, wherein 
he says that planers are confined to a fixed rate of speed, 
which is very true, generally speaking. Now such being the 
case, how can the spved be varied and changed when they are 
arranged to run ata fixed rate? Whoever saw or heard of this 
change of speed, with different shaped tools? Why, it would 
require about forty variations or changes to dothis. This is all 
“bosh.”” The speed of planers generally is fixed, and with ordi- 
nary tools the feed is the same under like conditions with 
every tool of its kind; or, in other words, there is no change of 
speed or feed required every time a tool is changed, as Mr. 
Rose would lead us to think, if we did not follow his pattern 
of tool, 

Thirdly. We deny the statement that there are such “ fine 
points” in ‘ shape and angle” and “ bend” of turning tools as 
to make it impracticable” for a machinist” to describe toa 
blacksmith,” or exceedingly difficult to represent in a sketch. 
ete. On the contrary, machinists do in thousands of cases daily | 
describe, either by sketch, model, or verbally, such tools as 
they require ; and they succeed in getting them too, and just 
exactly what they want. Nor are the blacksmiths or tool 
dressers in this country as dumb and ignorant as the paper | 
referred to intimates, but are apt, quick, and ready to cateh 
the idea and act upon it. So your readers will see at a glance 
the erroneous and absurd views expressed by the writer re- 
garding the intelligence of our mechanics. 

Fourthly. We most emphatically protest against the ex- 
pressed opinion, that our artists and draughtsmen are unable | 
to graphically delineate a common turning tool, and even | 
when, as Mr. Rose states, a “forged tool for a pattern” is | 
placed before them. I shall refute this charge by referring | 
your readers to the beautiful machine engravings published 
by you from week to week in the SCIENTIFIC AMERICAN, 
particularly those of Ten Eyck, who is, to my taste, the best 
mechanical engraver in this or any other country ; and can 
it be said, that one who can so clearly represent delicate, 
intricate, and complex mechanism as he can, is unable to cor- 
rectly show a common lathe tool? And in contradiction of his 
own statements we find the very tools which are so difficult 
to illustrate shown in connection with this article, and they 
appear plain enough, | suppose an exact copy of the sketches | 
furnished by the writer. Had they been taken from the tools | 
by the artists, they would have been more artistically repre- | 
sented, even to the grindstone marks if required, also all the | 
“ fine points, bend, and angles.” 

Fourthly. That the form of the tools is left to the whim or 
taste of the blacksmith. That such is not the case has 
already been proven. There are a few rare exceptional cases, | 
where a standard set of machine-tool patterns are kept, and | 
all tools are forged to them. The general practice is for the | 
user of the tool to determine its shape, and it is forged to his 
order. 

Fifthly. We further deny that tools Figs. 1 to 6 are — 
resentative American tools; also that a tool like Fig. 1, said 
to be in use at the Cincinnati Exposition, is untrue ; tor I per- 
sonally examined the tools in use, and exhibited at that Fair, | 
for the past three or four years, and I am prepared to make | 
an affidavit that the tool used by the Niles Tool Company, at | 
the Cincinnati Exposition, was not the monstrosity ahown | 
in Fig. 1, but was an ordinary roughing tool; and further, 
that the cutting done on one of their small lathes (the only 
ones in use) was extremely heavy, and was done to show the | 
power of the lathe, and not the skill of the operator, or the 
“ fine points” in the tool, So you will see that Mr. Rose's ref- | 
erence Was rather unfortunate. And I am informed by prac- | 
tical lathe hands, who critically examined the exhibits at the | 
other exhibiions referred to, that Fig. 1 is a gross ex- | 
aggeration of any thing they saw at those fairs. ‘lhe very | 
absurdity of tool Fig. Lis patent to every one, as it would | 
require a special tool post to use it, and it could not be used | 
without so doing in most lathes ; and the reason is that the/ 
tool-posts of lathes in this country are made for tools the 
cutting edge of which is on the same plane as the body of 
the tool, whereas Fig. 1 shows the edge half an inch or 
more above. Again, in order to take Fig. | out of the tool- 
post, the operator would have to swing it a quarter round to 
get it threugh the mortise, and if the tool-post were made 
specially for that kind of tool, that is with a long mortise, 
the clamping set-screw would have to be backed up about 
half an inch to let the edge pass. This would be troublesome, 
and could not be tolerated for a day even. In this age of fast, 
high-pressure, American system of working, it will, therefore 
be evident from what has been already stated, that Fig. 1 in 
Mr. Rose’s sketch is not now, nor was it ever, the tool com- 
monly used for lathe work in this country. 

Sizthly. We can not see why Fig. 7 is less liable to dig , 
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}And he further says, that it will be 
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than is any of the others. There is a slight, but almost an. 


appreciable difference in the curves, and they all tend to 
the body of the piece to be turned, and will consequently q 
in if they are allowed to do so. Y dig 
Seventhly. We also deny that Fig. 7 is the proper she 
tool for either lathe or planer, for all kinds of work, It an 
answer for light sewing-machine work, or for copper tek 
cutting on steel and iron ; but for heavy work on the lathe 
is too thin, especially for steel or hard cast-iron, and for pl ~ 
ing it is not at all suuable, by reason of having too reach 
rake. Nor is it capable of doing more work in a given time 
than any other tool will, as Mr. Rose would have us ty " 
lieve. The tools commonly used in turning car axles wil] d 
twice the amount of cutting, at a less expenciture of power, 
than Fig. 7 is able to do, . 
In conclusion, we will for a moment consider the writers 
recommendation for tempering his master tool : “ dt is to mak. 
it ashard as Sir and water can mike it.” Did you ever read 
any thing like this elsewhere’ Mr. Rose recommends that 
sume degree of hardness in many of his articles, and were it 
not for that fact I should have supposed the types had mad 
an error ; and Lam very much surprised to find a writer on 
practical mechanism, and the author of the Complete M 
chinist, giving, what seems to me, the worst method of ters 
pering lathe tools that could possibly be given, whieh, j 
tollowed, will spoil any lathe or planer tool, and render it 
too brittle to be of any service whatever. To temper steel 
heat as low as possible, so as to harden ; then draw to a straw 
color, for heavy work ; to a purple, for light work : ser, y 
tools, for chasing taps, ete., should be brought toa blue. 'I1,js 
is about the customary practice everywhere in this and other 
countries, and the way to temper steel is given in attraciiye 
letters on the circulars of nearly every steelmaker, bot) 
English and American ; and a few years since labels of the 
color of the heat were pasted on every bar, with the follow 
ing printed on: ‘‘ Heat to a cherry red, and draw to a low 
blue.” But Mr. Rose says heat as hot as possible, without 
burning the steel, and plunge into cold water, which is the 
only way ‘‘ to make as hard as fire and water can make it.” 
found “ suitably 
tempered Jor all purposes,” and qua inj, th NO case, to Le 
tempercd,” or drawn cown, as it is term: in the worksl« 
Thick, obtuse, heavy tools for turning chilled and very hard 
cast-iron or steel may be so tempered ; and the difficulty ex. 
perienced by roll turners is to get a very hard tool, without 
its being brittle, and a frequent chipping off of the edge, ) 
reason of extreme hardness and brittleness, is their univers:! 
complaint and trouble. A thin piece of steel hardened as re. 
commended would break like glass, by simply falling to the 
floor from the lathe-bed ; and if thick, heavy tools, with the 
cutting edge a right-angle, will not stand, how, in the name 
of conscience, will a lathe tool like Fig. 7, with its “ fine 
points, b nd, and angle,” stand to do any work ? 


PITTSBURG, Sept. 13, 1876. T. J. B. 


EXHIBITION NOTES. 
THE CENTURY CLOCK. 

Ir would hardly have been expected that the newest States 
of the Union should teach the older ones, and the whole 
world, any new points in an art so long and well known as 
horology ; yet here, in the Kansas and Colorado building, is 
seen a clock, in external appearance closely resembling the 
old-fashioned Dutch eight-day clock, with its high case: but 
the differences in the interior must be great, since for this it 
is claimed that, with only one winding up, it will not only tel! 
the year, the month, the day, the hour, and the minute, but 
that it will continue to tell them, with the most marvellous 
accuracy, for one hundred years to come. 


THE CENTURY CLOCK AT THE CENTENNIAL. 


To accomplish this it was necessary to reduce the power 
required to run the whole toa minimum. For this the train, 
or wheels and shafts composing the movement, was made 
very light and easy running, and the escapement was made as 
shown in the sketch, where A represents the escapement 
wheel, which has but five teeth ; B is the escapement proper, 
working upon the axis B’ ; while C is the fork of the pendu- 
lum that operates the escapement. As will be seen from the 
arrangement of the parts, the pendulum is of the kind that 
operates by torsion, swinging the fork C to and fro at regular 
intervals, The swing to the left, from the position shown, 
brings the end of the fork that carries the cross-head in 
contact with the lever of the escapement B, tripping the 
cescapement, and letting the tooth of the wheel down to the 
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- swing, the other fork of the pendulum comes in con- 
tel 


+ with the lever of the escapement, rev. rsing it, and Jetting 
th wheel advance another tooth at once, where it rests again. 
- re is a projecting wire on the wheel at cach tooth, which, 
: “xa revolution of the wheel, brings the iork of the pendu- 
ee to a definite fixed position as a starting point for the next 

ing, thus ensuring great regularity, no matter what dis- 
ine influences—as jarring, etc.—may affect the pendulum 
= compensation for difference of length of the pendulum, 
due to expansion and contraction from variations of tempera- 
ture, is effected very ingeniously by making the weight of the 
eodulum in two parts, connected by a semicircle, the out- 
vie of which is brass and the inside steel ; the change of 
temperature that expands the steel rod or spring by which 
the pendulum is suspended, woakening it in effect, also ex- 
ands the brass of the semicircle faster than the steel of the 
same, causing the semicircle to bend and draw the two parts 
if the weight nearer to the centre, so that as the spring is 
weakened the power required to overcome the inertia of the 
weights at every reverse of their motion is less; and vice 
versed, the contrary change of temperature reverses all these 
effects, keeping the pendulum true in point of time. 

The power required to run this clock is stated at six pounds 
per year. The calendar presents no especially new feature 
except nice fitting and light running. 

The whole, which is the result of several years’ study, is 
the subject of patents granted to J. W. Hile, April 18th, 
1876. 

THE ELLIPSOGRAPH. 


The ellipsograph exhibited in the Main Building, by Watts 
& Co., of Baltimore, Md., is another of the instances in which 
acard with some description, attached to the case in whieh it 
is placed, would be a relief to the inquiring mind. The in- 
strament, which is Toulman’s patent, consists of a pen or 
marker carried by a slide with set screw upon an arm or bar 
hung by one end 80 as to Sweep a circle upon that centre ; the 
bearing that supports this arm slides freely on a fixed bar or 
guide. The motion of this carriage is governed by a variable 
crank movement that carries upon its crank pin the link con 
necting two parallel rods. By the rotation of this crank the 
pen is traced around upon the paper, at the same time tliat its 
centre of rotation is caused to traverse the stationary bar 
back and forth. In use the instrument is set upon the draw- 
ing board in such a position that the standing slide coincides 
with the longer or major axis of the desired ellipse. The pen 
is set on its slide bar as far from the centre as one half of the 
..inor axis, and the length of the variable crank made equal 
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rm of the escapement, where it sests until, on the | effectually preventing the transmission of any shocks to the 


framing or mechanism, or lateral vibration to the hammer 


A hammer oa this plan is exhibited at the Centennial. The 
hammer head and atiacuments are connected to one end of an 
oscillating beam mounted near its centre, to tle other end of 
which is attached an air cylinder mounted on centre screws, 
in connection with which the driving mechanism operates, 
The weight of the driving mechanism and «attaclments 
counterbalances that of the hammer-head and attachments, so 
that the power necessary is a minimum, no dead weight 
being lifted, power only being required to overcome the fric- 
tion, inertia, and the trifling loss ‘in the air cylinders. ‘The 
beam itself, as are all the moving parts, is of crucible steel, 
of minimum lightness consistent with strength, which is ac- 
complished by flanging and diagonal trussing, ‘The whole 
machine weighs about 3700 lbs., and the weight of the Lam- 
mer head is 100 lbs. By means of an idler pulley operated by 
a treadle, any speed may be given up to 300 blows per minute, 
and the intensity of the blows may be regulated through the 
medium of the air cylinders. ‘The throw of the eccentric is 
about 1} in., giving an 8 in. throw to the hammer. The 
throw of the eccentric, however, can be quickly adjusted by 
means of a set screw, thus giving another method of regulat- 
ing the blow of the hammer. 

The operation is as follows: The piston rod is connected 
directly with the eccentric by means of an adjustable sleeve 
joint. The cylinder is 12 in. in length, provided with a vent 
hole in the middle, ard simple check valves at each end, 
opening inward. When the piston descends the compression 
of the air in the bottom of the cylinder begins as soon as the 
piston passes the vent, and the cylinder will begin to descend 
and the hammer to rise as soon as tlie compression is sufli- 
cient to overcome the inertia and friction of the moving parts. 
When te movement of the piston is reversed, expansion of 
the compressed air and momentum will cause a continuation 
of the upward motion of the hammer, which will be checked 
by compression of the air in the top of the cylinder as the 
piston moves upward, and the hammer will thereby be driven 
down upon the anvil, the intensity of the impact being pro- 
portional tothe rapidity of the reciprocation of the piston. As 
the eccentric passes its lower centre, the weight of the piston, 
its rod and attachments, is sustained by the compressed air in 
the front cylinder, thus relieving the eccentric of thrust in 
reversing the motion. ‘The same effect in a reverse direction 
takes place as the eccentric passes its upper centre. 

To counteract the constant upward thrust upon the fulerum 
of the reciprocating beam, a supplemental cylinder of smaller 
calibre is added on the opposite side, acting in opposition to 
the main cylinder, but in quite a similar manner. 


ATMOSPHERIC HAMMER AT THE EXHIBITION. 


to one half of the difference between the major and minor 


| The piston is nearly half the length of the stroke, thus 


| pieces, and put together again, the family clock ; and at 
|twelve years he was able to do this with a putent-lever 
watch, with no tool but his pocket-knife. At the age of 
thirteen, misfortune having overtaken his father, he was 
thrown upon the world, with none but God to help him. The 
steamboat on which the family were moving to St. Louis was 
burned, destroying all their effects, and he was landed in the 
city baretooted, and without a cout to cover him. He had no 
resource but to undertake the selling of apples in the streets, 
and this foratime he bravely did. in order to obtain bread 
for himself and to aid in the family support. Having soon 
after obtained a situation in a mercantile house, in which he 
{remained several years, and having free access during that 
time to the excelleut library of the senior partner, lie em- 
| braced the opportunity to study mechanics, machinery, and 
| civil engineering. He next passed some time as a clerk on 
one of the Mississippi steamboats, and thus began the acqui- 
sition of that knowledge of the great river which prepared 
him for his future labors, 

In 1842 he formed a co-partnership with Case & Nelson, 
bout builders, for the purpose of recovering steamboats and 
their cargoes which had been sunk or wrecked in the river. 
This plan succeeded so well that the operations of the com- 
pany extended ere long from the Balize to Galena, and into 
the tributaries of the Mississippi. In 1845, having sold out 
his interest in the company, he started a factory for the mak- 
ing of glassware—the first experiment of the kind west of the 
Mississippi. In 1847 he returned to his old business of 
recovering boats and property wrecked in the river. The new 
company began with about fifteen hundred dollars. Ten 
years from that time the business had been so successful that 
their property was valued at nearly half a million dollars. In 
the winter of 1855-56 Mr. Eads made a forma! proposition to 
Congress to improve the navigation of western rivers by re- 
moving obstructions, and keeping the channels free for a 
term of years. A bill was reported and passed the House of 
Representatives, but was defeated in the Senate through the 
influence of Jefferson Davis, then Secretary of Wer, and of 
Judah P. Benjamin, Senator from Louisiana. On account of 
impaired health, Mr. Eads retired from business in 1857, hav 
ing prepared himself, however, by a life of activity, energy, 
and success, for the more important labors he was destined 
yet to perform, 

On the 17th April, 1861, three days after the surrender of 
Fort Sumter, Attorney-General Bates wrote to Mr. Eads as 
follows: ‘‘ Be not surprised if you are called here sudvenly 
by telegram. If called, come instantiy. In a ec rtain con- 
jtingency it will be necessary to have the aid of the most 
thorough knowledge of our Western rivers, and the use of 
steam on them, und in that event | have advised that you 
should be consulted.’’ The telegram came soon after, and 
on rep.iring to Washington, Mr. Bates introduced him to the 
members of the Cabinet. The plan of operations on Western 
rivers was discussed, and at the request of the Secretary of 
the Navy, Mr. Welles, a written statement was prepared by 
Mr. Eads, giving his views. This paper contained proposals 
for placing gunboats on the rivers, suggestions as to the 
kind of boats best fitted for the service, and also in regard to 
batteries to be erected at several points. 
| During the month of July, 1861, the Quartermaster-Gen- 
eral advertised for proposals to construct a number of iron- 
‘clad gunboats for service on the Mississippi. The bids were 
, opened on the 5th of August, and Mr. Eads was found to be 
the best bidder for the whole number, both in regard to the 
,time of completion and the price. Seven vessels were 
\ordered, each of about 600 tons, to draw 6 feet, to carry 13 
| heavy guns, to be plated with iron 2) inches thick, and to 
steam 9 miles per hour. On the 7th of August Mr. Eads 
signed the contract to construct these seven vessels ready for 
their crews and armaments iu 65 days. ‘This contract was 
| satisfactorily performed, the seven gunboats put into service, 
| together with another whose alteration from a snag boat had 
been ordered. Within one hundred days one individual had 
| thus put in construction and pushed to completion a power- 
ful squadron of eight steamers, aygregating 5000 tons, 
capable of steaming at 9 knots per hour, each heavily armor- 
ed, fully equipped, and all ready for their armament of one 
hundred and seven large guns. But the promptness and 
| energy of the man who thus created an iron-clad navy on the 
Mississippi was not met on the part of the Government with 
an equal degree of faithfulness in performing its part of the 
contract. On one pretext or another, the stipulated payments 
| for the work were delayed, until the default assumed such 
jmagnitude that nothing but the assistance of patriotic and 
| confiding friends enabled the contractor, after exhausting 
his own ample means, to complete the fleet ; and it was with 
vers Is at that time his own property that the brilliant 
capture of Fort Henry was accomplished, and the conquest of 
Donelson and Island No, 10 achieved. 
| In 1862 Mr. Eads constructed six iron vessels, fully ar- 
|mored, and all of which, in regard to draught and speed, 
were beiter than his contract called for. 

In addition to the fourteen heavily armored gunboats thus 
constructed, he converted some transports into what were 
| called tin-clads, or nusket-proof gunboats, and also built four 
| heavy mortar boats. 
| Mr. Eads was the efficient and successful pioneer in war 
| vessels on Western rivers, and by him, almost unaided, the 


axes. The instrument is neat, and appears to work well, but | securing greater compression if desired, the degree of this | Government was enabled to put the first fleet of iron-clads on 
might be simplified fully ove third in construction, with a | compression being regulated by means of the check valves, ‘ve Mississippi and its tributaries. Without these vessels 


corresponding decrease of expense. 


ANDERS’ MAGNETO-PRINTING TELEGRAPH. 


Next to the above is the Magneto-Printing Telegraph, 
manufactured by Welch & Anders, of Boston, Mass. In this 
the battery—with its cells, acids, and chemical nuisances—is 
replaced by a powerful double magnet and revolving arma- 
ture to supply the necessary currents; the power to revolve 
the armature is supplied by the foot, and the whole instrument 
18 small and neat, printing a copy at each end of the line 
Without extra expense ; and as it is always ready, and not 
liable to waste from neglect or want of care when not in use, 
Seems a very superior plan for private lines. A. V. 


NEW ATMOSPHERIC HAMMER. 
By J. C. BuTreRFIELD, Chicago, Il. 


A PRINCIPAL desideratum in «ll power hammers is t> in- 
tercept the shock of the hammer-blow from the framing. 
This has been attempted by the interposition of a body of air 
between the hammer and its motive mechanism, which device 
has failed, owing chiefly to the rigidity of the packings. In 
this hammer cushions of india-rubber are interposed, so that 
at no point does any part of the motive mechanism come in 

ic contact with any adjuncts of the hammer, thus 


By a proper adjustment of this air cushioning, all upward 
| thrust of the beam journals against the boxes may be pre- 
| vented, thus doing away with jar in the operation of the 
beam. In atmospheric hammers heretofore constructed it has 
been impossible to regulate the force of the blow except by 
alteration of the speed. By adjusting the lower check valve 
| at the bottom of the second cylinder, the air may be made to 
take up the force of the blow without reference to the speed. 
—Engineering News. 


JAMES B. EADS, C.E., LL.D. 


JAMES B, EAps was born May, 1820, in Lawrenceburg, Ind. 
He very early evinced such a love of machinery as attracted 
the special notice of his friends. When only eight years old 
he watched with the greatest interest all the machinery to 
which he had access. When nine years old, the family re- 
moved to Louisville. The engine of the steamboat excited 
in the boy so much admiration and wonder, that the engineer 
| was induced to explain to him the operation of the principal 
| parts of the machine. So well did the Jad profit by this one 
| lesson in steam engineering, that,a little more than two years 
| after, he constructed a miniature engine which was worked 
| by steam. His father fitted him a small workshop, and there 
| he constructed models of saw-mills, fire-engines, steamboats, 


lete, One of the pastimes of his childhood was, to take in 


the Mississippi could not have been opened or occupied by 
the Union forces. 
In 1867 Mr. Eads projected the bridge across the Mississippi 
j at St. Louis, which was completed and opened for traffic in 
| 1874. There are three main spans, the middle one of 515, and 
| the two side spans 497 feet. The piers were sunk to the bed 
| rock of the river, which at the east pier was 110 feet below 
the surface of the water. The superstructure is of steel, in 
upright arches. The entire structure is of the most durable 
character, and the bridge, 60 feet above high-water, is 
peculiarly graceful in appearance. This work is regarded by 
all engineers as one of the masterpieces of the profession. 
In February, 1874, Mr. Eads proposed to Congress to create 

a wide and deep channel to sea in the South-east Pass of the 
Mississippi. at the cost of himself and his associates, the work 
| only to.be paid for as certain specified depths and widths of 
|channel should be secured. After much controversy, Con- 
gress, in 1875, passed an act (approved March 3d) authoriz- 
ing him to open the South Pass by jetties, on the terms pro- 
posed—that is, to receive no pay until he should secure a 
channel 20 feet deep and 200 feet wide through the bar of that 
pass, where the depth in its natural condition was cnly about 
7+ feet. Mr. Eads is now actively engaged on this work, 
has already deepened the channel to 20 feet, and is rapidly 
pushing on works to attain a final depth of 30 or more feet, 
| with a width of 350 feet. 
As a recognition of the scientific acquirements of Mr. Eads, 
|the University of Missouri, some years ago, conferred upon 
| him the degree of Doctor of Laws. 
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| valve and the end of the screwed spindle are enclosed in the then a metallic ring B B is followed up with alternate | 
Were it possible for the operator to see the steam dis- | of canvas until the box is full, care being taken to Dla 7 
joints of the metallic ring clear of the canvas joint. re the 
gland being screwed up lightly, and after working a Ao 
time, the canvas packing assumes a shape the reverse of 
rings, and is thereby kept from touching the rod. “™ 


| charged from the safety-valve this arrangement might be 
satisfactory, but the steam from the safety-valves of the four 
boilers in each stokehold escapes to a common waste or dis- 
charge-pipe carried up through a shaft in the middle of the 
funnel. The man who tests the safety-valves has no ocular 
demonstration that they are free; he merely judges that the | 
valve has been lifted by the resistance to turning the screw. 

This is very deceptive. The screw may work stiffly in the 

thread, and resistance be felt from other causes than resist- 

ance of the valve. Thus the attendant in testing them, and | 
leave a safety-valve stuck fast onits seat when he had thought 
he had raised it and left it free. On the present system it 
has to be taken on faith that the safety-valves are free. It 
| does not admit of demonstration, and this, it is thought, is 


not satisfactory.— Engineer. 


TEST SAFETY-VALVE. 
Mr. BRAMWELL, in his evidence on the ‘ Thunderer” ex- 
plosion, suggested the use of a test safety-valve to indicate any 


excess of pressure ina boiler. The suggestion is good, but | 
did not originate with Mr. Bramwell. The use of such a| 


S 
| 


SCHMID’S NEW SAFETY-VALVE. 


Our cut shows an improved Safety-Valve by A. Schmid, of | 
Zurich, 8. Its construction and operation will be understood 


by ¢. glance at the engravings. 


MR. FLETCHER’S PROPOSED SAFETY-VALVE. | 


THE safety-valves proposed by Mr. Fletcher, of London, 
are loaded, as will be seen from ile drawing, by a number of | 
cheese-shaped dead weights placed on the top of them, these | 
weights being kept in position by a spindle running through 
their centre, the spindle being in one piece with the safety- 
valve, and having a diameter of 1} in., and a length of as 
much as 1 ft. in. This spindle is guided at the top by a 
brass cap on the cover of the valve box, and at the bottom by 
the wings of the valve itself. In this arrangement it will be 
seen that the free working of the valve depends on the truth 
of the spindle, and on the trath of the bearing at the top, and 
that a small change of form from expansion or from lateral 
action of the weights upon the spindle in a sea-way, would 
tend to make it bind. In a sea-way the lateral action of the 
weights is thrown upon the spindles, which in their turn 
throw it on the guides at the top and the valves at the bot- 
tom. In some cases spindles have become permanently | 
bent from the lateral action of the weights ina sea-way. Asa/| 
remedy for these evils I would make the following recom- 
mendations; Firstly, that the spindle carrying the weights | 
shall be entirely distinct from the valve. Secondly, that the | 
point of pressure on the valve should not be on the top, which | 
tends always to keep the valve in unstable equilibrio, and to | 
make it chafe against the wings, but that it should be carried 
down into the heart of the valve, so as to be considerably be- 


low the plane of the seating, when the valve on blowing off admiralty. The test-valves here shown were fitted by Eas- | 
tons & Anderson in the “Rover” and “Euryalus,” con- 


dependent of the wings. Thirdly, that instead of allowing structed according to an Admiralty specification, dated | 


would float in the steam, and be almost, if not entirely, in- 


| 
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SECTION 
FLETCHER’S SAFETY-VALVE. 


cross 


the spindle carrying the weights to bear on the valve directly, 
there should be an intermediate pillar, rounded at both ends, 
placed between the two; the bottom of this pillar dropping 
into the cone carried down into the heart of the valve, an 
the top entering into a similar cone chamber at the bottom of 
the spindle carrying the weights. On this arrangement the 
spindl+ carrying the weights might work itself out of line 
with the axis of the safety-valve without producing any ma- 
terial inconvenience, 


springs, being so much lighter than the weights, are calcu- 
lated to produce much less lateral disturbance in a sea way. 
But it is tothe mode of testing these valves to ascertain if they 
are in working order, to which | would more specially call 
attention. The valves are lifted from below by means of a 
screwed spindle turned by hand, and when the valves are 
tested the handle is turned round until the screwed spindle is 
thrust up high enough to touch the valve, and on a resistance 
being felt the valve is supposed to be lifted on its seat. But 
whether the end of the spindle actually touches the valve, 


Where springs are adopted instead of 
weights, the intermediate rocking pillar might still be intro- | 
duced, though there would be less necessity for it, as the | 


valve was first specified by Mr. J. Wright, engineer to the 
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FRONT PLATE OF BOILER 
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One great advantage of this packing is, that the rod te 


quires no lubricant, and by it the inconvenie : 

ids is avoided. Piston 
joints, so as to present a fair surface. 
ing qualities of this packing, one of the Pacific Steam Nav; 
gation Company's steamers was fitted with it over two am 
though honestly endeavoring to do so, may be deceived and | ago, and since that time has made five voyages to and = 


The metallic rings are in halves, with lq 
As a proof of the tee g 


NEW PISTON PACKING. 


Callao, and has recently gone on the sixth voyage with the 
original packing. Other large ocean steamers have tried it, 
and found it admirably adapted for its work. It is also in ex. 
tensive use on stationary engines in mills and collieries, and 
on locomotives it has shown a decided advantage, owing toiis 
working well at the highest pressures of steam. This pack- 
ing is being introduced by Messrs. Pinker & Adamson, of 
Liverpool, Eng.—Zngineering. 


IMPROVEMENT IN CAR-COUPLINGS. 
By L. P. Battery, Helena, Ark, 


WHEN a bar }) is thrust into the chamber ¢ of the draw. 
head, the ball C will engage with the hooked end g and effect 
acoupling. The ball can be raised by means of the chain f 
when it is desired to uncouple. In the event of a car jump- 
ing the track, the bar D will disengage itself from the 
draw-bar and automatically uncouple the cars. In practice, 
a crescentic plate, h, may be secured on the top of the head 
of the draw-bar for the purpose of preventing displacement of 


PLAN OF SEATING 


TEST SAFETY-VALVE. 


December, 1872. 
The valve is so simple that the drawing explains itself.— 


The Engineer. 


NEW METALLIC PISTON PACKING. 


To users of high-pressure steam, who know by experience 


the trouble and expense of continually repacking piston-rod 


and valve-spindle glands, an efficient metallic packing is an 
object of great importance, more especially as after numerous 
trials, extending over two years and a half, it has fully yielded 
the many advantages set forth to be gained by the use of it. 
In using the packing illustrated below, it is necessary to have 
the metallic rings fitted well to the rod, also to cut the hard 
canvas packing A A in net lengths, that the ends may butt, 
and to have one turn of the canvas at the bottom of the box; 


| the coupling-ball C. 


APPARATUS FOR RAISING SUNKEN VESSELS. 
By Emity E. Tassey, McKeesport, Pa. 


A REPRESENTS an air-pump, moved by steam-engine §. 
| B is a tube (air-tight) connecting with the hull of the vessel. 
E P F is a curved tube, reaching from the bottom of the hold 
lof the vessel upward to the engine T on the surface of the 
| water W. At P is a screw-propeller, moved by the steam. 
jengine T. At V is a valve to cut off the course of the water 
|or air when desirable. Steam power being applied to the air- 
pump A and to the propeller P at the same time, the effect of 
their action is reciprocal. The propeller, forcing the water 
outward at E, tends to form a vacuum in the vessel, while 
the air from the air-pump fills that vacuum, and, further- 
more, being condensed in the hull in the air-chamber formed 
by the egress of the water, presses on the whole surface of 
the water in the vessel, and forces it through the discharge- 
pipe with increased velocity, according to the law of trans- 
| mitted pressure, Let the distance from the orifice E to the 


and whether it actually lifts it, can not be seen, as both the 
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of the water W be thirty feet. 
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The pressure of this represented to be numerous at the present day, are sometimes | used in addition, if desired, to provide for a show escape of 
eartaee icular column of water, fifteen pounds to the square | so high that they can not be traversed without alarm. One | the compressed air. 

prevents the natural siphon-flow of the water | still existing in Shen-se stretches four hundred feet from | 
and the power required from the propeller to| mountain to mountain, over a chasm of five hundred feet. ward stroke, an ) 
ressure is but fifteen pounds to the gquare | Most of these flying bridges are so wide that four horsemen up or outward stroke, and the gas-slide D’ having closed the 
ter in the opposite arms of the curved | can ride on them abreast, and balustrades are placed on each | passage a, or space between the two pistons, the cylinder- 
uilibrium, the weight of the descending col- | side to protect travellers. It is by no means improbable (as M. , space between the two pistons remains charged with the pro- 
in bringing up the ascending column F P, | Pauthier suggests), that, as the missionaries in China made | ducts of combustion at a pressure considerably below that of 
| known the fact, more than a century and a half ago, that the | the atmosphere. 


The working-piston H having completed its down or out- 
the loose piston L, having also completed its 


The atmospheric pressure consequently 


oe the water is discharged from the hull of the ves- | Chinese had suspension bridges, and that many of them were | tends to force both pistons inward or toward each other. The 


When all 
gel and its refil 
China. 

RAILWAYS IN JAPAN. 


THE large commercial town of Osaka, in the main island, 
Niphon, ranks scarcely below Yedo among the cities of Japan, 
wa it js now connected with the port ot Kobe by a railroad, 
7 ned in May, 1875. The works of this line, which is to be 

further extended no 

Biwa, to a point near Tsuruga, on the west coast, are of con- bs 

siderable engineering merit. There are three tunnels, one of | ©° 

which, that under the Ashya-gawa, 365 ft. long, is esteemed | 

the finest piece of brick-work and masonry in Japan. i 

three-centred ellipse, with a circular invert 15 in. deep in th 

contre, and covers two lines of rails. The other tunnels, 
those of the Ishiya-gawa and the Sumiyoshi-gawa are shorter 

than the one first named, and are circular arches, with only a 

single line of rails. These three tunnels are made to cross 

under the beds of three mountain torrents ; the line passing 
along the base of the hills, where they slope down steeply 
tothe sea. Other rivers, the Ikuta-gawa and the Togano- 

wa, are crossed by wooden bridges about 80 ft. long. Owing 

to this conformation of the ground, in the first portion of the Z 
line from Kobe, sixteen or seventeen curves have been | Z, 
necessary, of radii varying from 440 yards to two miles. From | ‘ | 
to the bridge over the Muko-gawa the drainage and 
artificial irrigation of the land have necessitated the con- 1% 
struction of 208 culverts, of which one piece of permanent | 
way contains thirty to the mile. After passing through the | 
last tunnel, the line enters upon a different country alto- 
gether. The hills trend away in a northeasterly direction , 
towards Kioto, and from a deep cutting the line passes on to | 
an embankment, through low-lying paddy-fields. The em- 
bankment is eleven miles long (less the aggregate length of | 
the bridges), and thirty feet high close to the Muko-gawa. | 
The culverts in this district might, from their size, be called 
bridges. Though the streams running through them are | 
generally insignificant-looking driblets, the whole country is 
liable to sudden and heavy floods, and any damming up of 
the flood-water would result in serious damage to the em- 
vankment. ‘Two of these openings are really arched bridges. 
The first is over the Shindin-gawa; the next opening is a 
wooden trussed girder bridge on stone abutments, and having 
one span of 40 ft. over the Shiku-gawa ; the next is one over | 
the Hiruta-gawa, which has two spans of 30 ft. each, within a 
quarter of a mile of Nishinomiya station. The Muko-gawa 
is crossed by the first of the three bridges which ferm the 
distinctive feature of this portion of the line, as the tunnels 
do of the other. This bridge is an iron “ Warren girder’ 
bridge of twelve spans of 70 ft. each, resting on iron screw 
piles of 2 ft. 9 in. diameter, having wrought-iron blades of 
5 ft. diameter and 5 in pitch. In the stretch between this 
river and the next—the Kansaki-gawa—there is one curve, 
with a radius of a mile, and six flood openings varying from 
100 ft. to 180 ft. in width (not measuring the thickness of the 
piers), the spans being 20 ft. each. They are built of granite 
to flood-level and backed with brick, nearly all the culverts 
here being identical in construction, and varying only in 
size. 

The iron bridge which crosses the Kansaki-gawa is identical 
in consiruction with that at the Muko-gawa, but consists of 
seventeen spans. A short stretch, containing five more cul- | 
verts (the last of which, a 60-1t. span, is bridged by small | 
iron ‘“‘ Warren girders” instead of wooden ones), brings us to) 
the other remaining iron bridge-—that over the Jusho gawa. | 
This, though only of nine girders, is, perhaps, the most | 
striking to the eye of the three, as the Jusho-gawa has always | 
water in it. The screw piles on which the bridges rest are | 
shortest at the Muko-gawa, none there being longer than | 
34 ft. and none more than 22 ft. in the ground. At the Jusho- 
gawa the longest are 40 ft., of which 30 are in the ground ; 
on at the Kansaki-gawa they reach to the length of 
ft. | 

These bridges are excellent pieces of work ; the eye can de- | 
tect no departure from their mathematical perfection; no) 
flood in the rivers has yet caused any perceptible vibration ; | 
and they reflect high credit on the professional skill which | 
has placed them in position. The stations at Kobe and Osaka | 
are rather extensive. The former, which is a terminus, covers 
an area of sixty-four acres on the western shore of the harbor. 
It will contain five and a half miles of rails, with buildings 
for the passenger and goods traffic, and for the workshops, 
and with a pier 450 ft. long and 40 ft. broad, running into 
the sea, upon 124 piles. There is a depth of water, never less 
than 20 ft., alongside 200 ft. of the length of this pier at 
Kobe. The Osaka station has an extent of forty acres, and 
will contain five miles of rails, with all the necessary build- 
ings. It has a branch line or tramway to the Mint, and 
another tothe Osaka River. Upon the death of the English 
chief engineer, who was at first appointed by the Japanese 
Government to superintend the works of this railway, he was The operation of the engine is as follows: Assuming the 
Succeeded by Mr. R. Vicars Boyle, C.S.1., but the works of the | working-piston H to have reached the extreme of its inward 
section above described were executed under the direction of | or up stroke, the piston L then being close to it, as shown in 
Mr. John England, C.E., chief assistant engineer. We are in-| Fig. 1, the former piston, H, by the rotation of the crank K, 
debted to Mr. C. F. Walsh for the photegraphs which have | is drawn down or outward, and the loose piston L, backed by 
supplied our illustrations.—JUustrated London News. pressure of the atmosphere entering through an opening in 
top of the cylinder, follows the working-piston H till the 

. inl loose piston L is checked at the extremity of its duwn-stroke 
CHINESE SUSPENSION BRIDGES. by a stop, 7, on its rod coming in contact with an upper 
frame on the top of the cylinder, as shown in Fig. 2. The 
THE most remarkaile evidence of the mechanical science | working-piston H, continuing itsdownward movement, creates 
= skill of the Chinese at this early period is to be found in | a partial vacuum behind it, in the space between it and the 
ir suspended bridges, the invention of which is assigned | loose piston L. As, however, this begins to take place, the 
to the Han dynasty. 
> Ka their historical and geographical writers, Shang-leang, between the two pistons, from the receiving-passage p of 
first may sea chief of the army under Kaou-tsoo, the | said valve, the gaseous mixture, and during the further rapid 
aca . 1e +. undertook and completed the formation of | movement of said valve eX poses: the kindling-flame of the 
~~ ‘rough the mountainous province of Shen-se, to the | burner i to the gaseous mixture in the cylinder through the 
est of the capital. Hitherto its lofty hills and deep valleys | passage a, whereby the mixture is exploded. 
ert ray. communication difficult and circuitous, With a) The pressure produced by the explosion forces still farther 
theron + laborers he cut passages over the mountains, | downward or onward the working-piston H, and at the same 
ree “me the removed soil into the valleys, and where this | time causes the loose piston L to make a rapid stroke in an 
pine bee yin to raise the road to the required height he | upward or opposite direction, the air jn the space at back of 
a : tom which rested on pillars or abutments. In | the loose piston being discharged through the head or top of 
ject a «s he conceived and accomplished the daring pro- | eongins cylinder. When the loose piston at the extreme 
ah eee a bridge from one mountain to another | of its top stroke enters and closes by a projection on it this 
Chinn “°C? chasm. ‘These ‘bridges, which are called by the | air-opening in the head of the cylinder, the inclosed air serves 
writers, very appropriately, “ flying bridges,” and | asa cushion to check the louse piston, a spring-valve being 


IMPROVEMENT IN GAS ENGINES. 
By Frrepricu W. Griues, of Kalk, Germany. 


ing-piston in both directions of its stroke. 
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THE pressure produced by the ignition of an explosive | valve N’ is opened. 
| gaseous mixture in the cylinder of the engine is applied to| rapid stroke inward till it nearly meets the working-piston H, 
rthward, through the valley of Lake | Propel two pistons in opposite directions—that is to say, a|as shown in Fig. 1, and the products of combustion com- 

working-piston and a loose piston, the former of which is| pressed between the two pistons are forced out by the passage 
nnected by crank with a driving-shaft, and the laiter of | W through the discharge-valve N’, after which the action is 
which is free, but is temporarily held by a clamp after its| repeated, as before. The subsidiary passage Q, arranged a 
It is a| propulsion by the explosion of the gaseous compound, to) little below the passage W, provides for the escape of any 
e| Secure the return action of the working piston under atmos- remaining products of combustion between the two pistons 
pheric pressure as against a reducéd pressure between the | after the passage W has been stopped by the loose piston, 
two pistons, thereby obtaining a motive power for the work- 


NEW GAS ENGINE. 


According to the concurrent testimony | cam O moves the gas-slide D’, so as to admit into this space! 


led with condensed air the vessel will | of iron, the hint may have been taken from thence for similar | working-piston H moves inward in obedience to this pressure, 
constructions by European engineers.—Zornton's History of | but the loose piston is held near the extreme of its out-stroke 


by the friction cheeks or clamps //, hereinbefore referred to, 
the ingress of air at the back of it being checked. 
| When the working-piston H is approaching the extremity 
| of its in-stroke, the clamps //are released by the action of 
the cam O' from hold of the loose piston L, and the discharge- 
This causes the loose piston L to make a 


| and the screw s, controlling such subsidiary passage Q, serves 
‘to regulate such escape and to retard the same, as required, 


N 


N 


SN 


whereby a buffer-like action is produced between the two 
pistons. 

' By placing the engine-cylinder in an upright position, the 
weight of the working-piston is made available to assist the 
out-stroke of the latter, and the loose piston is assisted by its 
weight in its in-stroke. 

In connection with the gas-valve D’ is a regulating pump or 
device, R, which, by means of a lever, g, between stops on 
the rod e’, is worked by the same cam, O, which operates the 
gas-valve D’, The piston or sucker & of this pump draws in 
and expels a certain amount of liquid at each revolution of 
the engine-shaft. If the engine be running too fast, all the 
liquid drawn in can not be expelled. This causes the lever 
g to be lifted and hold and raise the rod ¢ and valve D’, so 
that a new charge of gas can not be given until the speed of 
the engine has been reduced. 


SAN FRANCISCO TO LIVERPOOL IN SIXTEEN 
DAYS. 


Tne Allan Royal Mai] Steamer “ Polynesian,” which lately 
arrived at Liverpool from Quebee with the Canadian mails in 
7 days and 16 hours, brought passengers who had come, via 
Quebec, from San Francisco, and landed them in Liverpool on 
the sixteenth day from their leaving San Francisco; this ig 


probably the smartest run on record, 
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THE RHODODENDRON. 

LITERALLY, this signifies “ Rose tree,” the old Greek word 
rhodon, weually translated “ Rose,” having denoted fine red 
flowers in general, the genuine rose and the pomegranate 
blossom included. The ancients were not so exact as our 
s«lves in botanical and floral discrimination ; they were at all 
events more economical in the employment of their plant 
names, and often made a single term do duty for a dozen dif- 
ferent things. The practice survives to some extent even 
inte the critical times we call our own, for in the country we 
may hear the scarlet Corn Poppy called the Gypsy Rose, and a 
certain magnificent crimson Hibiscus is by gardeners called 
Rosa sinensis, or the China Rose, The second half of the 
word, dendron, with the ancient Greeks denoted primarily a 
tree—a tree of any description, and, in a more extended 
sense, a shrub or ligneous plant : a practice likewise continued 
by ourselves in such names as the Tree Pwony and the Tree 
Chroniele, 


SAIL-BOAT BUILDING. 


A CORRESPONDENT recently suggested that the value of a 
boat's keel would be augmented were the same double, one 
part being affixed on each side of the boat just below the 
water-line, in lieu of the single keel on the bottom. Other 
readers interested in nautical matters have written to us with 
apparently a like belief. As we do not coincide therein, and 
as the allied subject of the construction of sail-boats is just 
now of timely interest, we offer the following remarks : 

The keel question may be determined by theoretical con- 
siderations. ‘The primary object of the keel is to give 
weatherliness through the augmented resistance of the 
vessel to leeway owing to increase of depth, or more strictly 
of area of longitudinal section, If a vessel is not of suitable 
dimensions the architect adds timber (deadwood) to increase 
her longitudinal section. He adds it to the bottom of the 
keel first. If this is not enough he affixes moro in the stern 
and cutwater, and balances it by more in the run before the 
rudder ; and thus it happens that small vessels with a very 
small body obtain a great weatherly section. This, in fact, is 
carried to extremes in the construction of racing vessels, but 
is, of course, accompanied with a sacrifice of capacity. 

Now, if the keel be taken from the bottom, split, and 
fastened half on each side, it is obvious that nothing is gained 
in point of increased longitudinal section. The weather keel 
certainly has no influence whatever in retarding the vessel's 
drift to leeward, since it lies in what would be dead water did 
the ship drift so fast as to leave a wake. The leeward keel 
would, of course, oppose some resistance, but it would be but 
little more than were the side keel absent altogether, since 
the gain to resistance would be equal only to the excess 
encountered by a body presented perpendicularly to the line 
of resistance over one of like area presented in angular direc- 
tion thereto, Therefore it is obvious that, instead of being 
superior in adding to weatherly qualities, side keels in com- 
parison with the bottom keel are inferior. 

There are other expedients for securing weatherliness often 
applied to small boats, The Dutch, on account of the shoal 
water along the coast of Holland, are obliged to use boats of 
very light draft of water. Deep keels are impossible ; but 
the want is supplied by large flat boards of enormous area 
earried on each side of the vessel. The board on the lee side 
of the boat is let down so that the whole of it must be driven 
flatwise through the water before the vessel can drift to 
leeward. This is a simple substitute for windwardly 
section, and is applied to the “centre-board” commonly used 
in this country on small craft. 

In sail-boats, however—and here we refer rather to the 
skiffs and cat-boats used for fishing and pleasure purposes 
than to yachts—the element of stability, which is most 
important of all, is very frequently neglected, and, as a 
result, capsizing under unskilful management or by accident 
is common, 

Probably the safest small boat is that known as the “ cat- 
boat,” peculiar to Newport, Rhode Island, and vicinity. It is 
extremely broad, and sometimes has a keel, sometimes a 
centre. board—more commonly, we believe, the former. The 
marked feature of these craft is the broad shoulders, this 
name being technically given to the part of the vessel just at 
the water line, which, as the boat rolls, is above or below the 
water, as the cage may be. By adding to tie shoulders of a 
vessel the builder makes use of the fluidity of the water as a 
substitute for the dead weight of ballast, and thus gains 
yreatly in stability. The bottom of the boat is always the 
upsetting, and the shoulders the righting power, so that on 
the predominance of one over the other the craft is stable or 
crank. ‘The Newport boats—in which sea excursions even in 
moderately rough weather are safely made—combine, nearer 
than any other we now recall, the advantages of large longi- 
tudinal section, broad shoulders, small under-water body, and 
fine lines; and in these respects it is in marked contrast with 
the flat-bottomed, narrow-shouldered skiffs common to Long 
Island Sound. 

As there are expedients for gaining in weatherly qualities, 
so are there for gaining in stability. The most notable one is 
that based on the principle of the Malayan proa, namely, 
the double hull, The Malay lashes a couple of stout spars, 
thwartships his boat, and fastens to their extremities another 
and smaller boat. The large vessel to upset must either 
raise its auxiliary boat out of water or force it under—in 
both cases meeting a strong resistance, and acting under a 
very poor mechanical advantage. The consequence is that 
almost unlimited sail can be carried on these vessels, and 
speed is gained in accordance therewith. A device of this 
description recently vanquished several crack yachts in 
a fair race in this vicinity. The same principle has likewise 
been applied to the twin steamer “ Castalia,” which now plies 


across the English Channel, and the stability gained is such | 


as greatly to preclude the uneasy rolling which made the 
voyage in smaller vessels so excessively disagreeable. 


CEMENT ORNAMENTS. 

HERR DyYCKERHOFF insists upon the necessity of employing 
a Portland cement of correct chemical composition, binding 
slowly, rightly burnt, and well stored. It should be prepared. 
for things which are to be exposed to the air, not ina pure 
state, but only in combination with pure sand, as sharp as 
possible, gravel, or hard stone crusted. The mixing propor- 
tions of cement and sand depend on the nature of the objects. 
Generally at Herr Dyckerhoff’s works a mixture is used con- 
sisting of one part of cement and three or four of gravelly 
sand, and such mixtures have answered well in point of te- 
nacity, and also have great firmness. 

The preparation of the mortar according to the quantity of 
concrete is as follows: The duly proportioued parts of cement 
and sand must first be well mixed in a dry state, but the sand 
may be moist. If the mass is entirely free from earth, as is 
supposed, it need uot be rolled together. Next, clean water 
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| is added from time to time, while the mixture is continually 
worked up together, but only enough to render the mass as before an investigation is made ; but it is 


moist as fresh dug earth, so that a ball can hardly be made 
out of it with the hands. The dry materials should be care- 
fully worked up together three times, and the operation 
should be repeated on the addition of the water. The result- 
ing mixture, called concrete, is then beaten or pressed into 
the most varied forms, and worked until the whole mass is 
compact, and shows a small quantity of water on the surface. 


In the making of building ornaments, and such articles as 


are required to have a smooth surface, a so-called preparatory 
casting is used, which consists of a mixture of one part of 
cement, and one or two parts of fine sharp sand. This pre- 
paratory casting is poured into the forms as a fluid pap in 
small quantity, after which the dry concrete is filled in, and 
pressed or beaten forcibly. The overtlowing water of the thin 
preparatory casting is then absorbed by the dry concrete, so 
| that both are in an equally compact condition. 
This process is practicable only with a very slowly-binding 
Portland cement, and all articles made in this way must re- 
main twenty-four to forty-eight hours in the form before they 
can be taken out without injury. After the completion of the 
| articles, they must be stowed for from six to eight weeks in a 
place protected from the sun and wind, and during this time 
be moistened every day. ‘The most dangerous enemy to fresh 
cement works is a dry, sharp wind. On the contrary, frost 
does no harm to good Portland cement wares eight to four- 
teen days old. Articles made in winter are much sooner hard 
and thoroughly firm than those made in summer. The reason 
is, that the water necessary for hardening is not withdrawn 
by the air from those made in winter, and consequently the 
hardening process goes on uninterruptedly. Those made in 
summer must on this account remain a sufficient length of 
time in enclosed spaces, which are kept constantly damp, since 
only in this way can they receive moisture enough to keep 
the hardness equal inside and out. A careful observance of 
| the above process affords the only sure guarantee for the pro- 
duction of cement wares which resist the injurious action of 
| the weather, and are solid, hard, and firm. Many sculptors 
and plasterers maintain that ornaments, etc., can be made 
with rapidly-binding cement, and that they are rendered less 
| smooth and sharp by the mixture of sand; but this is contra- 
dicted by Herr Dyckerhoff’s experience, who produces very 
large quantities every year.—Gewerbehalle. 


MANUFACTURE OF DYNAMITE. 

M. SosrEnro, the discoverer of nitro-glycerine, has commu- 
nicated to the Académie des Sciences the results of some ex- 
periments, which he thinks may be useful to manufacturers 
of dynamite. 

While acknowledging the importance of M. Nobel’s idea 
of giving to nitro-glycerine the consistency of a solid body 
by causing it to be absorbed by a silicious substance, so as to 
be more easily employed in mines, M. Sobrero has always been 
struck with the frequent occurrence of explosions in dyna- 
mite factories. He has often thought that these accidents, the 
details of which are very imperfectly known, may be caused 


the paste of nitro-glycerine and the absorbent substance, or 
in moulding and compressing the paste for giving it the form 
of cartridges. 
stances are so many causes which easily bring about an ex- 
plosion of g 

It seemed to M. Sobrero that these causes of danger might 
be avoided by modifying the manufacture of dynamite in the 
following manner: The silicious substances, of the nature of 
Kiesel-guhr, etc., although only slightly plastic, are capable 
of being moulded after moistening with a little water, and 
take a consistency which is not inferior to that of dynamite 
cartridges. He made some cylindrical cakes with Santa Fiora 
fossil meal, which, after being dried at 100° Cent. (212° Fah.), 
to get rid of the water, were plunged vertically into the nitro- 
glycerine, so as to become saturated therewith. 

The experiments to determine the quantity of nitro-glyce- 
rine which cakes were capable of absorbing, were not made 
with the liquid itself for fear of accident, but with olive oil, 
which is nearly of the same consistency. 

The author is convinced that dynamite with 75 per cent of 
explosive substance, as is generally required, may readily be 
obtained by his process ; while, at the same time, all violent 
pressure or friction is avoided. The cakes, after leaving the 
bath of nitro-glycerine, have only to be placed to drain, and 
then wrapped in paper, when they are ready for use. 


BORACIC ACID IN IRON ORES. 


In a paper ~ead before the Institute of Mining Engineers, 
Phila., Prof. T. Egleston said: ‘‘ During the last winter we 
have been actively engaged in the School of Mines in search 
for boracic acid. This has been owing to the fact that Mr. 
M. W. Les, assistant in the qualitative laboratory, has dis- 
covered a test for that substance which makes its discovery 
exceedingly simple instead of being, as previously, very difti- 
cult. It consists in powdering the mineral, calcining it, then 

moistening it with sulphuric acid, and heating on « platinum 
wire until the sulphuric acid is expelled. It is then moistened 
with glycerine and made to take fire. If boracic acid is pres- 
ent it infallibly gives a green flame. It is not at all surprising 
under such circumstances, the test being so easy, that boracic 
acid has been found by the students in a great many cases 
where its presence was not previously suspected, and in some 
where its detection was previously too difficult to warrant 
looking for it. We were not prepared, however, for its dis- 
covery in Lake Superior iron ores, and were disposed, at first, 
to think that a mistake had been made. After, however, it 
| had been frequently reported in these ores it was considered 
worth while to look for it, and having found it to ascertain in 
what condition it was. 

“It was then, to my very great surprise, discovered that 
certain Lake Superior ores are so completely filled with a 
borate that it is not possible to find the smallest piece which 
does not contain white specks which have proved to be a 
borate of lime and magnesia, which is probably a new 
mineral, as no borate corresponding to it is described. Suffi- 
cient quantities of it have been detached from the ore, 
entirely free from iron, and Mr. Lles will probably make the 
analysis, and publish the results before the next meeting of 
the Institute. 

“ I consider this result most surprising, considering the fact 
that so many thousand specimens of Lake Superior ores have 
passed through the hands of chemists. I think it is more 
than likely, as the boracic acid is present in such quantities 
in the ore, that we shall fin'l some boron in the iron, If this 
is 80, its presence will satisfactorily explain some of the pecu- 
liarities of the Lake Superior iron, 1 do not think it very 
likely that the iron will contain very much boron, for the 
probability is, since the borate of lime and magnesia is ex- 
ceedingly fusible, that the larger part of it will go into the 
| slag ; but it is more than likely that some of it will be found 


by the manipulations which take place, either in preparing | 


Compression and friction against hard sub-| 
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, with the silicon. Exactly what its effect is, can not be 
robab 

| Shall hereifter be obliged to look for in 
| stance which has heretofore been unsuspected, and Pry 

ly will be an exceedingly interesting matter to ascertain be 
| direct experiment what its effects upon the iron are since y 
| little is known about it that most authors do not mention rm 
as one of the possible impurities of iron.” - 


CHROMEISEN AS A SUBSTITUTE FOR 
SPIEGELEISEN, 


RECENT experiments have proved that by using chromeisen 
instead of spiegeleisen, extremely soft steel is obtained for 
rods made for experiments were very easily bent, even 
hand, It is seen, from these attempts to replace spiegeleisen 
by chromeisen, that the use of the chrome iron alloys ig 
limited, and the steel obtained is for most purposes too soft 
for the manufacture of such materials as rails, axles, tires 
etc, It also appears that during some experiments with the 
| chrome iron alloys a strange phenomenon was observed It 
lis well-known that chromium is extremely hard, ‘and 
scratches even hardened steel; meanwhile an alloy was 
| obtained which was malleable, and in a fresh state could be 

easily bent. It was further remarked that sometimes on 
}opening the crucibles nothing but slag was found ; but in 
| breaking the crucibles, the alloy was found to be ip the 
| bottom of them. That may be attributed to the corrosive 
| properties of the liquid alloy, which often penetrated even 
through the bottom of plumbago crucibles. The above. 
mentioned alloy was analyzed, and the following average 
composition was found : Metallic iron, 96.40 per cent ; metallic 
|chromium, 2.30 per cent ; carbon, traces ; lime, silica, 1.30; 
total, 100.00. By melting a mixture of cast-iron, tin, and 
|lead in the following proportions, a very liquid alloy is 
| obtained : Cast-iron, 79.00 per cent ; tin, 19.50 per cent ; lead, 
11.50; total, 100.00. The alloy has a very handsome appear. 
| ance, and fills pertectly well the casting moulds ; thus it could 
be used for casting small articles. The alloy is to some 
degree malleable. 


ARTIFICIAL LEATHER. 

Tue process by which artificial leather is prepared by 
Séren Sdrensen, of Copenhagen, from leather parings and 
caoutchouc, is (according to Deutsche Industrie Zeitung) as 
follows : The parings are first freed from impurities, if any, 
and worked by a peculiar machine to a homogeneous fibrous 
mass. On mixing some ammoniae water, a gelatinous mass 
is had, which, = in moulds or rollea in plates, forms a 
very hard and stiff product, of considerable cohesion, but 
| without elasticity, and soluble in water. To remedy these 
| drawbacks, caoutchouc is added. This, which may vary from 
the finest Para to the smallest African, is squeezed and 
| washed in a washing machine consisting of two cannelated 
steel rollers ; on these a jet of water is directed, both to wash 
the caoutchouc clean and keep it from burning in consequence 
of the str6ng friction. Next the caoutchouc is dried, cut in 
pieces, and dissolved by oi! of turpentine, benzine, sulphide 
}of carbon, or other liquid, in suitable quantity. The sub- 
| stance is then mixed with ammoniac water and stirred. Then 
the prepared leather is added in a closed kneading machine. 
(The proportions of the ingredients vary thus: for sole leather 
they are 25 parts solid caoutchouc, 67 parts ammonia, and 
67 parts leather.) After kneading the homogeneous mass is 
either pressed in moulds, or rolled, then dried, and in drying 
subjected to various progressive pressures, according to the 
quality desired. 


NEW LUBRICANT. 


To provide a cheap durable lubricant, free from acid, grit, 
or gum, which can endure a high degree of heat, and is not 
decomposed by friction, H. Von Phul and J. B. Groat, of Han- 
nibal, propose to prepare the lubricant by taking petroleum 
in any of its commercial forms, or of any degree of purifi a- 
tion, and adding to it a saturated solution of lime water. 
The latter is poured into the petroleum gradually, meanwhile 
stirring constantly, and until the lime solution is thoroughly 
incorporated in the petroleum ; they add the lime water until 
the mixture begins to thicken or becomes soapy. The stirring 
is kept up until the color of the mixture becomes a dark 
brown, continued stirring changes it to a dark drab, and then 
toa light drab. The compound is fit for use as a lubricant 
when it is of a dark-brown color; it is improved by — 
until the lighter shades appear. The compound thus fo 
is further improved by combining with it any kind of animal 
fat, in the ratio of 1 1b. of animal fat to 1 gallon of the com- 
pound, While adding the fat the stirring is maintained ; it 
is equally practicable to combine the petroleum and animal 
fat first, and afterwards to add the lime water. The precise 
amount of lime water to. add can not in advance be named, 
as different oils take up different quantities of lime water; & 
smaller quantity of the animal fat than above named can 
| combined with the other elements with advantageous results. 
| The lime water is valuable in neutralizing the deleterious in- 
| gredients which are found in petroleum. It also renders the 
lubricant incombustible, and prevents its gumming. If from 
standing the compound becomes too thick it may be thinned 
by adding more of the petroleum. 


TO RESTORE SOILED STEEL ENGRAVINGS. 


Lay the engraving on a plate of glass a few inches larger 
than the picture, then pour distilled water over the same to 
| the height of a line and let it soak for a few hours ; then 
| pour off the water, and renew the process several times, after 

which allow the water to drip off well, and pour Eau de 
| Javeille upon the picture and allow the same to work upon it 
| for not more than one quarter of an hour. After this rinse 
the picture off again with distilled water, and repeat the 
treatment with Eau de Javeille wccording to desire. Now 
rinse the picture with a thin solution of hyposulphite of 
soda and then an abundance of fresh water, after which set 
the glass and picture upright on a sheet of blotting-papet 
| and allow the water to drip off until the picture is dry. Of 
| course great care must be taken if the process of bleaching 


| is to be a complete one.—JU. Welt. 


| STEAM STREET-CARS IN BALTIMORE. 


| ‘TH steam street-car manufactured by the Baldwin Loco- 
motive Works is being tried on the Citizens’ Passenger Rail- 
way, Baltimore. ‘The directors are pleased with it. Some 


| little difficulty was experienced, it is said, in rounding short 
| curves, ou account of the flanges of the wheels being a little 
| large, but that is easily remedied. On the steep grades more 
| noise was made than desirable, but this will be a by 

orses 


enlarging the condenser and by using harder coal. 
lon the streets were not frightened ta any great extent. 
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THE OIL OF WOOD. 


By M GuBourT. 


Tuts cut 
oil or Gury 


ae and Daniel Hanbury. Mr. C. Lowe, who only knew 


set n the tree, considers it as a Copaiva balsam rendered 


rious product of India, called by the English wood- | 
lished soluble in ether, whilst the green resin of the wood-oil is 


derived from the Exhibition behaves like copaiva with ammo- 


his resinous liquid is extracted in India, by incisions} jig and calcined magnesia. It is solidified very promptly 


with 1-16th of calcined magnesia, and its mixture with am- 


by a greenish resin held in suspension. The filtered | monia becomes again liquid and tolerably transparent after a 


turbid 


palsam forms a brown and transparent liquid, from which we | momentary opacity, I am far from concluding with Mr. Lowe 


withdraw by distillation— 


Water and acotlo acid... 


eons of that of copaiva, and the dard resin, which he re- 


as pure copaivic acid, free from the soft resin, which, 
according to him, exists in the most part of commercial co- 
paivas, seemed to him to indicate a superior quality as a med- 
icine. I avow that I scarcely understand this conclusion, and 
that [am so much the less convinced of the identity of the) 
hard resin with copaivic acid as Mr. Lowe has observed in the 
new resinous balsam the singular property of solidifying | 
when exposed, in a closed vessel, to a temperature of 230° F, ; | 
copaiva presents nothing similar. I find further this differ- | 
ence, that the new balsam distilled with an addition of a little | 
quantity of an oxidizing body as chlorine, hypochlorite of | 
lime, or bichromate of potash, furnishes an essence of a beau- | 
tiful blue color, whilst common copaiva with soft resin | 
scarcely furnishes any colored essence. The notice concludes 
with a mention of a falsification which appeared to me at once 
ill-founded and little to be feared ; it is that cold sulphuric 
acid produces with copaiva a purple coloration like that ob- 
tained with cod-liver oil, to such an extent that dishonest per- 
sons might sella mixture of olive oil or any other fatty oil 
with a little quantity of copaiva for cod-liver oil. Mr. D. 
Hanbury tells us in his notice that oil of wood is extracted | 
from Dipterocarpus turbinatus by quite a peculiar process, 
which I shall describe in a few words, in order to make the | 
nature of the product better known. ‘To obtain it a large in- 
cision is made in the trunk of the tree, about 30 inches from 
the ground, upon which they kindle and maintain a fire so| 
that the incision may be charred ; soon after the liquid begins 
to run. It is conducted, by means of a little gutter, intoa 
vessel destined to receive it. The average yield of the best 
trees during a season is from 30 gallons, ete. Roxburgh adds | 
that oil of wood is also produced by the Dipterocarpus incar- 
nus, alatus, and costatus. The first is reputed to furnish the | 
best sort and in the largest quantity. Oil of wood, which | 
makes the object of Mr. Hanbury’s notice, has been imported 
in a large quantity from Moulmein, in British Burmah. | 
When filtered it forms a transparent liquid of a very deep 
brown by transmitted light, but it seems opaque and of an 
obscure green when seen by reflection. It possesses then in a 
very marked degree the dichroism observed in all resinous oils 
obtained by fire. I insist on this character, which settles the | 
nature of the wood-oil, which is not simply a natural product 


| development of ammonia is easily recognized ; the paper in 
| the original condition did not exhibit this reaction. Ammo- 


that the two oleo-resinous bodies are chemically identical ; 
but with regard to their medical uses I think that all the tur- 


by the same method. The first has been obtained by the aid 
of fire, by the process described by Roxburgh ; the second | 
has, without doubt been obtained without the intervention of 
this agent, for I do not find the characteristic features of oils | 
which result from the action of fire on resin.—Journal de | 
Pharmacie et de Chimie. 


THE ABSORPTION OF FREE NITROGEN AND| 
HYDROGEN BY ORGANIC SUBSTANCES. 


BERTHELOT finds that nitrogen, whether pure or mixed as | 
in air, can be taken up directly by vegetable cellular tissue. | 
Slightly-moistened filter-paper, when exposed with nitrogen 
to the influence of the silent electric discharge, takes up in 
the space of ten minutes quite a noticeable quantity of the 
gas. If the paper be subsequently heated witli soda-lime, the | 


nia is usually produced at a low red heat by the destruction 
of certain nitrogenous compounds. That the presence of 
oxygen does not affect the reaction is shown by the follow- 
ing experiment. A glass tube, through which the electric 
discharge took place, was coated on the inside with a thin 
layer of a solution of dextrin, and filled with a measured | 
volume of air. After exposure to the current fcr eight hours | 
it was found that 2.9 per cent of nitrogen and 7 per cent of | 
oxygen had been taken up. ‘The dextrin was then dissolved | 
off, dried, and burnt with soda-lime ; at a red heat it evolved | 
ammonia, The author was unable to detect the formation of | 
any free ammonia, nitrous acid, or nitric acid whatever in any | 


|of his experiments. As during this process a nitrogenous 


compound has been formed by the direct addition of free ni- 


| trogen to a carbo-hydrate, it follows from this interesting ob- 


servation of Berthelot’s that for the fixation of nitrogen in 
nature, the presence of ozone, or of ammonia, or of an oxide 


'of nitrogen is no longer to be regarded as essential. Bous- 
| singault in his researches was unable to detect the absorption 


of nitrogen by organic bodies. The co-operation of atmos- 
spheric electricity, however, which is usually suspended 
when experiments are made in glass vessels, plays a part on | 
the surface of our globe ; and the experiments which Berthe- | 


bath—electricity and heat. The tin is dissolved from the 
scraps and separates at the cathode, and it is deposited iu 
| the vat in the condition of crystals of metallic tin. The ma- 
| terial thus deposited may be withdrawn from the vat without 
}removing the cathode, and the tin matter thus recovered 
from the scrap tin plates is washed, and either reduced to 
} the form of block-tin by the usual metallurgic processes, or 
is otherwise utilized. The iron of the scraps, being cleansed 


' pentines and balsams, liquids or even solids, can be useful as|of the tin, is rendered useful for the purposes for which 
| remedies for the catarrhal state of the mucous membranes. I | scrap-iron is used. 

| conclude by saying that the wood-oil of Mr. Hanbury aud that | 
to Mr. Lowe the volatile oil possesses all the | derived from the Exhibition have not probably been extracte 


The process being a continuous one, though but a compar- 


d | atively small amount of scrap is under treatment at once, a 


large quantity can be disposed of in a given time, and much 
valuable metal, which is now worthless, can be utilized at a 
comparatively trifling cost. 

The solution constituting the bath remains practically per- 
manent, it being necessary only to replace such water as may 


| be dissipated by evaporation, and to add from time to time 


enough of the other constituents to replace the small quan- 
tity unavoidably removed with the iron scraps, and not saved 
by washing them. 


CHROMATE OF LEAD IN HAM COVERINGS. 


Pror. Boucuarpat, of Paris, in his capacity as member 
of the Council of Hygiene and Salubrity, recently submitted 
a report to the prefect of police, in which he pointed out that 
in a specimen of ham, said to be imported from Cincinnati, 
the ham was enveloped in a cloth saturated with a yellow 
substance. This yellow substance proved to be composed of 
the chromate of lead, a most deadly poison. It was suggested 
in the report that particles of the substance may become 
detached and be mixed up with the alimentary substances 
vended by grocers and others, and thus run the risk of 
poisoning those who make use of them. By a decree from 
the police the substances so enveloped were seized and buried 
under ground, and future supplies are to be treated in a 
similar manner. Mr. Bouchardat suggested that, if the 
American purveyors preferred to have a yellow envelope 
around the alimentary substances they export, the chromate 
of lead may be replaced by any other yellow substance 
—turmeric, for instance, which is known to be entirely 
harmless, 


CERIUM. 
By M. H. Bunnie. 


THE atomic weight found is 94.1782. The author proposes 
to weigh cerium as ceroso-ceric oxide, CesO,, the composition 
of which is perfectly constant ; the sulphate, oxalate, and hy- 
drate of cerium are transformed into ceroso ceric oxide at a 
white-red heat. ‘The author concludes his memoir by an ac- 


like copaiva, but which results, in part at least, from a liquid | jot instituted correspond more closely with a natural condi- , count of some experiments on the influence of certain salts on 


modification of the resin of Dipterocarpus, obtained by the ac- | 


tion of fire. This oil of wood from Moulmein is more consis- | 


tent than olive oil ; it weighs 0.964, and possesses an odor and | 
a taste very analogous to copaiva. It dissolves in twice its 
own weight of absolute alcohol, with the exception of a little 
quantity of matter which is separated on standing. But the 


most curious property of this oil, already noticed by Mr. | . 
Lowe and observed anew by Mr. Hanbury, is that it solidifies |Only a small amount of benzol remained unaltered. — 
| Spontaneous evaporation, the product left a resinous residue | 


when heated in a stoppered vial at 266° F.; at this tempera- 


ture the oil becomes turbid and so gelatinous that it is not dis- | 


laced by the inversion of the vessel. After cooling, the sol- 
idification becomes more complete ; but a gentle heat aided 
bya slight agitation re-establishes its former fluidity, Mr. 
Lowe has indicated the temperature of 230° F. for the solidi- 
fication of wood-oil. I suppose that the ‘ifference of tem- 
perature pointed out by thetw: observers depends on that of 
the liquids upon which they have operated ; for just as the 
copaiva furnished by various copahifera of America, or the 
turpentines produced by the different species of pines and firs, 
are not identical, it is very reasonable to think that the vils uf 
wood furnished by Dipterocarpus turbinatus, incarnus, alatus, 
costatus, etc., are not absolutely alike ; the higher or lower 
temperature which the oil has undergone may be also a cause 
of variation in the properties of the product. What I say here 


is not a supposition ; it is a fact at present certain. In the | 


Universal Exhibition of 1855, there were two samples of 
wood-oil, one coming from Canara the other from Tenasserim. 
One of these samples, I do not know which, contained in a 


little pot of white earthenware which, of an intermediate | 


grade between stoneware and porcelain, had been given by 
Dr. Royle to M. Delasse, a member of the International Jury, 


charged to give a report on the bitumens and petroleums ad- | 


mitted to the Exhibition. M. Delasse not finding there what 
he sought, sent back the sample, which I judged in conse- 
quence ought to be the new copaiva announced by Mr. Lowe. 
lt approximates, in fact, much more to the balsam examined 
by Mr. Lowe than to that for which I am obliged to Mr. 
Hanbury. The wood-oil of Mr. Hanbury has nearly the 
liquidity of olive oils ; if placed between the eye and the sun 
it is completely transparent and of the color of dark Malaga 
wine ; by reflection it seems opaque and of an olive green. It 
behaves with ammonia and magnesia in a very different man- 
ner from copaiva. Mixed with liquid ammonia at 22° B., in 
the proportion by weight of 5 parts of balsam to 2 of alkali, 
it forms immediately an opaque and very thick mixture 
Which does not change by time. It is not solidified by 1-16th 
of calcined magnesia ; the two substances separate on stand- 


tion of things. Under the influence of the electric discharge | 
hydrogen is taken up even more readily than nitrogen: 1 c.c. 
of benzol absorbed 250 c.c., or about two equivalents, of hy- 
drogea, forming a polymer of C,H,. 

n (CoH, + H,) =n (CoH). 


possessing a strong, unpleasant odor. When heated, it began 
to intumesce, without melting, and then to decompose, yield- 
ing, in the first place, a trace of benzol ; then a distillate solu- 
ble in fuming nitric and sulphuric acid, and forming with 
water a conjugated acid ; next a dense inflammable liquid ; 


the sensibility of the reaction of potassic sulphocyanide with 
ferric chloride. It was known that certain phosphates and 
fluorides destroy or Jessen the intensity of the coloration, but 
according to the author many other compounds have the same 
effect, such as free sulphuric acid and the sulphates of Na, K, 


Mg, and Ce, 


DETERMINATION OF LITHIUM BY MEANS OF 
THE SPECTROSCOPE. 


By M. H. BALLMANN. 


By | 


IF we dilute progressively a solution of chloride of lithium 


and, finally, a considerable amount of a carbonaceous residue | a point is reached when the ray Li « is no longer visible. Ac- 


which still contained hydrogen. 


Oil of turpentine absorbs | cording to the author's experiments this limit is fixed for 


hydrogen, C,,oH,,. taking up 2.5 equivalents, and yielding | each observer, though liable to individual variations. For 
resinous polymeric products, which do not form hydrates, | the author’s eye this limit is 1 m.g. chloride of lithium dis- 


Acetylene, when mixed with twice its volume of hydrogen, 
condenses in the manner which has been remarked in the 
case of pure acetylene, a certain volume of hydrogen, how- 
ever, also disappearing. The brown product of condensation 
which is formed appears to be a polymer n (C,H,); the 
gaseous residue contains at the most not more than 2 per cent 
of the original acetylene, and consists chietly of hydrogen. 
If the solid product be heated in nitrogen, it rapidly decom- 
poses with development of heat, which properties serve to 
distinguish it from all known polymers of acetylene. ‘There 
are formed: a little styrol, free from benzol (an interesting 
observation); a tar-like thick hydrocarbon ; a carbonaceous 
residue containing hydrogen; and a gas containing: 


Acetylene reproduced 4 
Crotonylene (C,H,) and analogous substances.... 20 
Ethylene hydride coe 16 
100 

—Academy. 


REMOVING TIN FROM SCRAPS, ETC., BY 
ELECTRICITY. 


By N. 8. Kerra, Brooklyn, N. Y. 


Tue scrap tin plate is immersed in an electrolyzing bath 


ing. The wood-oil of M. Delasse has the aspect of a thick 
and slightly gelatinous liquid. After having deposited a little 
green resin, which is held in suspension, it mes almost 
transparent ; if placed between the eye and the sun it is of a 
very ‘eep red ; if seen by reflection it appears still red but 
turb:d, and resembles a liquid in which fine powder of coch- 
ineal has been suspended by agitation. The complementary 
color of the red does not then appear, but it becomes mani- 
fest when, after agitation, « thin layer of the liquid covers the 
upper side of the bottle. Then, in whatever manner we look 
at this layer there appears a beautiful green color. The same 
Steen color appears again and becomes permanent when, after 
having dissolved the wood-oil in alcohol, we leave the liquid 
‘0 spontaneous evaporation ; we then see towards the top of 
the capsule, between the parts of green resin, white radiating 
tufts belonging to a particular principle of which I Jeave the 
examination to those who have a larger quantity of the mate- 
rial at their disposal, As forthe resin it has acquired a per 


manent green color, which we find in a dry resin which re- | 


contained in a suitable vat, and is connected with a galvanic 
| battery, or other means of furnishing a current of electricity, 


|in such manner that the said scrap constitutes the anode for | 


| the current, while the vat itself, or some suitable conductor 
| contained in it, constitutes the cathode for the current. Va- 
rious liquids may be used for the electrolyzing bath—in fact, 
‘any liquid may be used that will dissolve the tin when ex- 
| cited by electricity. I prefer, however, solutions which con- 
tain a quantity of free alkali, such as caustic potash or caus- 
tic soda. 
| Any galvanic battery may be used to generate or furnish 
' the electricity, or any of the magneto-electric machines, the 
|requisite in this particular being a quantity current of 
| sufficient amount. 

The vat or tank containing the liquid may be of iron, or of 
any other metal or substance which will not be affected by its 
contents ; but it is preferable that the vat should be of a 
material which will conduct electricity. 

The scraps are placed upon the cross-bars of an endless 


mains when we boil wood-oil and water for a very long time, | chain of rods or other moving frame connected electrically | | r : 
-..J8 green color, which is also that of the beautiful resin of | with the positive pole of the source of electricity, and this | arising from sulphur in contact with red-hot ¢ 


solved in 3345 c.c. If we gradually dilute with water a 
liquid containing lithic chloride up to the point when a drop 
evaporated on a platinum wire no longer shows the ray Li a, 
the solution contains 1 m.y. LiCl in 33.45 cc. of water, 
whence the original proportion may be easily calculated ac- 
cording to the quantity added. 


DETERMINATION OF ANTHRACEN IN COAL-TAR, 
By M. C. Nicon. 


THE tar (10 to 20 grms.) is distilled in a small glass retort, 
luted, and the vapors are directed into a U-tube serving as a 
receiver, and heated to 200° in a bath of paraffin. The volatile 
products boiling below 200° are not condensed, whilst anthra- 
cen and bydrocarbides, having high boiling points, collect 
in the U-tube. A small quantity of the products of distillation 
remains in the anterior part of the neck of the retort, which 
is therefore cut off, pounded, and the fragments added to the 
distillate. The distillate is then dissolved in glacial acetic 
acid by the aid of heat, the acid being added in small por- 
tions, and it is finally transformed into anthraquinon by means 
of Luck’s process. The temperature should be very high 
a the end of the distillation.—Zeitschrift fiir Analytische 

hemve. 


SALT AS A WOOD PRESERVATIVE. 


Ir is a curious fact that, in the salt-mines of Poland and 
Hungary, the galleries are supported by wooden pillars, 
which are found to last unimpaired for ages, in consequence of 
being impregnated with the salt, while pillars of brick and 
stone, used for the same purpose, crumble away in a short 
|time by the decay of their mortar. It is also found that 
| wooden piles driven into the mud of salt flats and marshes 
| last for an unlimited time, and are used for the foundation of 
| brick and stone edifices; and the practice of docking timber 
by immersing it for some time in sea-water, after it has been 
seasoned, is generally admitted to be promotive of its 
durability. There are some experiments which appear to 
| show that, even after the dry-rot has commenced, immersion 
| in salt water effectually checks its progress, and preserves the 
| remainder of the timber, 


BISULPHIDE of carbon consists of the condensed fumes 


76 
 aennamar § (Vateria indica) which was seen in the Exhibition, es- | chain or frame is moved progressively into, through, and out | 
® Stated tablishes a point of comparison between two products which | of the vat, so that the scraps may be entered progressively Ie 
hat we Ps come from trees belonging to the same family, the Diptero- | into the bath;and removed progressively therefrom, and that ea 
& sub. ‘grnem hut resemblance stones there for the resin of | the operation may go on continuously. 
Certain. During the immersion of the scraps in the bath they are Js 
- In by treated by the conjoined agencies of the solution forming ti« | \ 
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LOCOMOTIVES FOR THE 18-IN. GAUGE, 


More than ten years ago we published illustrations of the | 


locomotive “ Tiny,” this being the first engine constructed by 
Mr. Ramsbottom for working the 18-in. gauge railway which 
does such good service at the Crewe Works of the London 
and Northwestern Railway Company ; and we now give per 
spective views of two of the later locomotives for the same 
lime, constructed by Mr. Ramsbottom’s successor, Mr. F. W 
Webb. Both these engines have some very novel features in 
their design. The boilers are cylindrical, and each is trav. 
ersed by a hexagonal flue strengthened by small cross-tubes, 
which present very efficient heating surface. From the flue | 
three chimneys pass up through the steam dome, each chim- | 
ney being provided with its own blast nozzle. The flue is | 
fixed on the barrel by bolted joints so that it can be readily | 
taken out for cleaning the cross-tubes when necessary, and | 
the arrangement is one that has given every satisfaction. 

In the case of the “ Billy” there is fixed between the frames 
one of Mr. Brotherhood’s three-cylinder engines, which by 
gearing communicates motion to one of the axles, the two pairs | 


FRENCH RAILWAYS. plane of the wheels C, so the centre of gravity of the load 
} : mains more on the wheels than it otherwise would 4 - 
In France all railroads are built under the supervision of | car is more certain of keeping erect in case the load. the 
the government. The State exercises the most minute su- | trimmed nicely, or the car is jarred or otherwise forced ] 
pervision. At the expiration of the period of concession, the ally. But to prevent the car from rocking too mucl ater. 
government succeeds to all the rights of the company over pivots, and also to prevent it from striking too hans on the 
each road. If the company do not keep the road in good re- | platform in case it does rock, buffer springs, M, are a = 
pair, the State reserves the right to seize several years before | to the under side of the car body, so as to strike the 1 a ed 
the concession terminates. The State determines the style | or they may be applied so that the body may striks atform, 
of cars that shall be employed, fixes the rate at which pas- | them. ry ’ - against 
sengers shall be charged per kilometer, and the tolls of | ‘The platform will always run level on account of ys: 
freight, whether at low speed or high, and does not permit a | only one rail and employing the guide wheels to diven an 
lowering of these rates except after an extended notice of | car. which avoids the necessity of tilting the car as on = 
such proposed reduced rates has been published. It pre-| curves of the roads of two rails, and thus the difficulty it 
scribes how the mails shall be carried, and at what cost, etc. | carrying the cars upright on a single track is greatly diminish. 


= ed. 
PAT R.D If considered necessary, the carrying wheels may be } 
SINGLE-RAIL RAILWAY. | with rubber to prevent wear of the rails, 

THE accompanying illustrations show the details of con- | ning smoothly, but it is believed that the broad surfaces will 
struction of a new and improved car for single-rail railways, | wear so little as not to need it. By gearing the guide wheels 
invented by David B. James, of Visalia, Cal. The invention | of the locomotives with the driving wheeis, and employing 


load ig not 


LOCOMOTIVES OF THE EIGHTEEN-INCH RAILWAY AT CREWE WORKS, ENGLAND. 


of wheels being coupled by side rods in the usual way. In | consists, says the Mining and Scientific Press, of one line of | levers to cause them to gripe the rails, very steep gradesmay 
the case of the “ Dickie,” however, which represents the | broad-faced wheels in the centre to carry the load, and guide| be ascended. Very abrupt curves can easily be overcome by 
latest type constructed, two ordinary cylinders are used, these | wheels to run each side of the rail on vertical axles projecting | means of this system, as can, of course, steep grades. The 
being 5) in. in diameter, with 6 in. stroke, and being placed | down from the car, the wheels being to keep the carrying | engineering difficulties of a line in a mountainous country 
outside as shown. wheels on the track and to prevent tle cars from overturn-} could therefore be overcome by it, like a narrow-gauge road 
The wheels of the “ Dickie” are 15 in. in diameter, and the | ing, for which they are contrived to gripe the rail with more | overcomes the difficulties of a broad-gauge under such cir- 
tractive power is ti it 54x 6 12.1 Ibs. foreacl 1) less force. The wheels are connected with a platform | cumstances. _The stringer is fastened to the ties with iron 
| a ee ane ee eee | which is carried cnly enough higher than the rail to clear it| knees, In Fig. 3 the spaces between the heavy spring H may 
of effective pressure per square inch on the pistons, so that properly, and the car is mounted on pivots arranged in the | be filled with rubber wedges. The set screw P works against 
with a mean effective pressure of 90 lbs. the engine is capable | line of the wheels, and supported on the platform so that the | a plate that works against the upper and lower springs to re- 
of exeriing a pull of 1089 lbs. The boiler has 67 square feet | load is balanced on the wheels, and the centre of gravity is| gulate the force against the stringer. 
of heating surface. A special feature about the engine is the | lowered as much as possible to prevent overturning. The 
arrangement of the valve gear. There are no eccentrics or | guide wheels ruuning against the sides of the rails are con- 
link motion, but the valves afe driven from small cranks at | trived to move forward and from the rail, and provided with 


NUMBER OF LOCOMOTIVES ON ENGLISH 


ends of a countersha!t which extends across the engine a little | 
above and behind the leading axle as shown. As will be 
seen in the engraving, the valve chests are placed over the 
eylinders, so that the valve spindles can each be directly con- | 
nected by a link with the cranks just mentioned. On the 
driving axle is a spur wheel 6 in. wide on the face, this whele | 
gearing into another wheel of equal diameter, but 2 in. wide | 


springs to keep them in contact. In the locomotive they may RAILROADS 

be geared with the power, and have a lever contrivance for “ : 

uripping the rail tightly for traction on steep grades. THE following statement is from the Hngine sr: “ Of the 
Fiz. lof the engravings is a longitudinal sectional eleva- | number of locomotives at work on the English railways no 

tion of the improved railway car, showing the guide wheels, | exact estimate has ever been published. It may not be amiss, 

ridged and running in a groove in the stringer. Fig. 2 is a] then, to give from official documents the number of locomo- 

horizontal section, giving an end view of the car and track,| tives owned by and at work on some of the chief English 


Fig. 3. 


on its face, which is carried by the countershaft. This latter 
wheel is not fixed on ths countershaft, but slides on a spiral 
feather, and thus when shifted laterally it causes the partial 
rotation of the shaft within it. This lateral movement of the 
spur wheel on the countershaft is effected by a clutch arm 
fixed on a shaft which extends the whole length of the en- 
gine and is actuated by a hand lever at either end, The 
partial rotation of the countershaft within its spur wheel 
alters the position of the valve cranks from that suitable to 
forward motion to that for backward motion or vice versd, and 
a very simple reversing gear is thus obtained, A regulator 
handle as well as a reversing lever is provided at each end of 
the engine, so that the latter can be driven from either foot- 
plate. The water is carried in tanks between the frames, and 
the boiler is fed by an exceedingly simple kind of injector 
placed as shown, The engine is carried on four of Thomson’s 
cushion springs, these being simply placed in recesses cast 
in the top of the axle-box guide, and bearing directly on the 
axle-boxes, The whole arrang: ment is distinguished by the 
neatness and simplicity which always characterize Mr. 
Webb's designs, which we ex»ect to find imitated where 
small engines are required for similar. work,—Hngineering. 


SINGLE-RAIL RAILWAY, 


stringer and ties, with side wheels, the ridges in which fit| railways. The numbers at the end of last year owned by the 
into the groove in the stringer. Fig, 3 shows the arrange- | respective companies were as follows : London and North- 
meut of the side or guide wheels with the set screws and | western, 2019; Northeastern, 1331 ; Midland, 1196 ; Lancashire 
spriug to regulate the force against the stringer. and Yorkshire, 670; Great Northern, 533; Manchester, Shef- 
In the engraving, A is the single rail, of wood, which may field aud Lincolnshire, 374 ; London and Southwestern, 368 ; 
be of a single timber, or it may be shod on top with another, to | London, Brighton and South Coast, 270; Southeastern, 255 ; 
be removed from time to time when worn, the removable one | London, Chatham and Dover, 142; North-Staffordshire, 118 ; 
being, say from two to three inches thick, B represents the | North-London, 66 ; South-Devon, 54; Metropolitan, 44; Me- 
ties, which may be of any suitable kind. C represents the | tropolitan District, 24; Cornwall, 21. This list includes, it is 
carrying wheels of the car; D the wheels for guiding it, and | evident, all classes of locomotives, of varying cost, held by 
preventing it from overturning, the latter wheels being | the respective companies; but the value is not generally given. 
mounted on vertical axles, F. projecting down from the car | It may not be uninteresting to add, that on most railways the 
body or supports, I, so that the whels run against the edges | rate of increase in the number of locomotives has been en- 
of the rail, while the wheels C runon top. The axles from | larged within the past few years. In the six years ending with 
mounted in bearings G, which are movable toward and F are | 1875, the stock of locomotives on the London and Northwestern 
the rail, and have springs to press them against it, by which | rose from 1591 to—as we have seen—2019; similarly the Mid- 
they are accommodated to variations in the thickness of the | land owned at the former period 850, and now owns 1196 ; the 
rail, and allow the car to turn curves readily, without requir- | Northeastern rose from 935 to the total already given ; and the 
ing the wheels C to be mounted on a pivot or fifth-wieel. ‘tireat Western, which had, in 1870, 929, has now about 1200. 
The car body J is mounted on the pivots K, supported on | This rate of addition seems now to have reached its maximum, 
the platform L, which is suspended from the axles of the | as the additions for several of the companies will show. The 
wheels ”, the said pivots beipg arranged in the longitudinal | cost of each locomotive was from $8250 to $13,000, 
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LESSONS IN MECHANICAL DRAWING. 
By Prof. C. W. MacCorp. 
No, XXIV. 


ln Fig. 178 we gave a drawing of a cylinder in an inclined 
position, but with the axis parallel to the paper in the front 
view. A method was explained of determining points in the 
curve representing the base, without reference to, or indeed 
without any necessary knowledge of, the name or properties of 
that curve. The method consisted merely in the operation of 
revolving the body about an axis perpendicular to the paper in 
one of the views of it in a position in which it had already 
been drawn ; with which, by this time, it is hoped that the 
reader is familiar, both practically and theoretically. 

It was stated that the curve thus found was an ellipse, of 
which in that case it was easy to find the axis, and thu: 
save time and labor in constructing it. But the student was 
advised not to avail himself of that piece of information until 
by repeated trials he had proved his ability to construct the 
outline of the base by the general method, to which so much 
time and space have since been devoted, which would be 
very inconsistent with the urgent recommendations so fre 
quently made, to use the most expeditious mode when there 


is a choice, provided always that it be not defective in respect | 


s to | to accuracy. were it not that the method is general, while the 
| example alluded to is only a special case. 


The method once mastered, need not be religiously adhered 
to in subsequent practice ; and it may be remarked here, that 
whenever a curve derived in this general method is known 
to have definite mathematical form, so that it can more read- 
ily be drawn in some other way, that fact is the best possible 
check upon the accuracy of the construction, and the curve 
itself always ought to be drawn in the manner which is most 


expeditious, and any discrepancies between it and the result 
of the general mode may be considered as evidence of inacc- 
racy in the application of the latter. 

Now, in Fig. 210 we give three views of the cylinder, i® 
the same position as in Fig. 178 ; and in Fig. 211 the same 
cylinder is drawn in a position derived from the p 10g 
one by revolving it around a vertical axis. The two bases 
will in each view appear as similar and equal curves, whi¢ 
are to be determined in the general manner above explained’ 
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in Fig. 178, « sufficient number of points on the circum- 
. of either base, as 1, 2, 3, etc., in that figure, must be 
and their projections in the final views found by fol- 
‘hese points through the various changes of position. 
stadent should now be able to do without assistance, 
and the most of these points are therefore omitted in these 
iliastrations. In the top views, as was stated in Lesson XIX., 
bases appear a8 ellipses, of which the axes are known, 
‘al they may be at once constructed Ly either of the methods 
werioualy given. In the front and side elevations in Fig. 
y 4, however, although, it may be stated here, the bases 
alee are of elliptical form, the axes can not be at once deter- 
mined, and reliance must therefore be Dower upon the gene- 
ral process, the fact that ellipses should result being used as 
a accurate determination of these curves involves 
sme features which have not yet been explained, for which 
reason the figures are drawn on a larger scale than usual, in 
order to exhibit these peculiarities to the best advantage; and 
as the two bases are and appear precisely similar, we will 
confine our attention to the upper one. 

To begin with, then, there are drawn in the direct view of 
the upper base, in Fig. 210, two diameters, a b, ¢ d, at right 
avis to each other, the latter being perpendicular to the 
paper in the front view. In the top view these lines appear 
«ill at right angles to each other, one being the major the 
other the minor axis of the ellipse representing the original 
virele, In the front view of Fi. 211, however, these two 
lines do not appear at right angles, nor are they the axes of 
the ellipse. But @ is the highest and } the lowest point ia 
the ellipse, because the altitudes are not changed by the 
rev lution about the vertical axis. Consequently, if in that 
front view we draw two horizontal lines through @ and b, they 
will be tangent to the curve at those points. It will also be 
note | that ¢ d is horizontal throughout, and inthis view there- 
fore is parallel to the two tangents just mentioned. And if 
through ¢ and d in the same view we draw two parallels to 
a6, they will be tangents to the ellipse also ; thus the curve 
will be enclosed in a parallelogram, wi.ich the student will 
readily see is the projection of the square drawn around the 
cirele in Fig. 210. For it has already been stated, that if lines 
wre equal and parallel in the et oe of the object, 
t.eir projections will be equal end parallel in any view which 
may be derived from the first one. 

This circumstance will call attention to, and serve to illus- 
trar in a practical way, the fact that if two lines are tangent 
toeach uther in space, their projections will be tangent to 


jowing 
This the 


of the cylinder. The same is true of z y, perpendicular to 
the rectilinear outlines in the side elevation, and will hold 
in whatever position the cylinder may be placed. 

The truth of this will be obvious, if we reflect that we can 
place two planes perpendicular to the paper in any one of 
these views, at a distance from each other equal to the di- 
ameter of the cylinder, which then would just fit between 
them and touch them both, however it might be inclined. 
And this will give us an indirect means of finding the axes 
of the ellipse in either view. For instance, let us take the 
upper base of the front elevation in Fig. 211. 

We have seen that ow in that view appears in its true 
lengt!:, being the diameter of the cylinder ; if then we draw 
through o a diameter & 8 of the ellipse, parallel to ow, it also 
will be seen in its trae length, and be the representation of 
that diameter of the circle which in this view is parallel to 
the paper: it is consequently the major axis of the ellipse. 
Being parallel to the paper in this front view, ks will be 
seen in the top view as a horizontal line. This may then be 
transferred to the top view in Fig. 210, and projected to the 
upper base ab in the front view; the points & and ¢ thus 
found should be at the same heights as in the front view in 
Fig. 211—and might indeed be found by drawing horizontals 
through the points in that view at once ; but it is better to 
employ both methods in order to check the operation, which 
is one of some delicacy. 

We next transfer these points & and ¢ to the direct top 
view of the upper base in Fig. 210; and then, in order 
to determine the minor axis of the ellipse, we draw in this 
direct view a diameter tj of the circle, perpendicular to ks: 
project ¢ —e toab in the front view in Fig. 210, then pro- 
ject ¢ and j of that view horizontally to the front view in lig. 
211. The points ¢ and j in this last view must lie on oz or its 
prolongation, and are the extremities of the minor axis. By 
asimilar proceeding we may find the axes of the ellipse in the 
third or side view in Fig. 211. Ordinarily, however, it is not 
necessary or even advisable to go through this process, which 
is on the face of it indirect, tedious, and delicate ; as measure- 
ments are not taken from inclined drawings like this, and the 
ellipses are drawn merely as representations, a sufficient de- 
gree of accuracy for all practical purposes is attainable by 
making use of six or eight construction points, in addition to 
the limiting tangents above mentioned. 

The student will readily see that by extending the principle 
of the operation illustrated in Fig. 192, the section of a cylin- 
der by a plane may be determined and represented. Thus in 
Fig. 212 the cylinder is shown in a vertical position, and 


figure shall coincide with the line 11 of Fig. 215, and 
unroll it to the right and left, until the thin tube lies flat on 
the paper. It will be seen that in this process none of the 
— in the section change their positions 1n relation to the 

; they are just as far from it after the unrolling as before. 
Also, the lines 77, 66, etc., on the cylinder, will be still 
straight, and perpendicular to the Lase, which is now extend- 
ed into the straight line 717, whose length is equal to the 
circumference of the circle, in the top view of the cylinder. 
That circle being divided into equal parts at the points 1, 2, 3, 
etc., we next divide the line 717 into the same number of 
equal parts, at the points correspondingly numbered, and at 
these points set up vertical ordinates, as they are called, whose 
lengths are equal to the vertical lines 6 6, 55, ete., at the cor- 
responding points in the front view of Fig. 212. The curve 
drawn through these points is the development of the line in 
which the plane L L cuts the cylinder: so that if we cut out a 
piece of thin sheet metal in the form shown in the full lines 
in Fig. 215, and roll it up into a tube, it will appear precisely 
like the lower part of the cylinder in Fig. 212. 

In a similar manner we may ascertain the form which 
any line drawn on the cylinder will assume when un 
rolled, We give as an illustration the helix, which is 
shown in Fig. 216. If we suppose the cylinder on which the 
curve is traced to be cut lengthwise on the right-hand side 
11, and laid on the paper so that this line shall coincide 
with 11 of Fig. 217, we shall find the vertical lines 
on the cylinder in the position shown in the latter figure, if 
we roll the surface along on the paper. These lines are actu- 
ally equidistant on the cylinder before unrolling, and must 
be soafterward, and their lengths are unchanged. The helix, 
as before defined, advances with uniform velocity in the 
direction of the length of the cylinder, while travelling with 
uniform velocity round it ; consequently, when the cylinder 
is unrolled into the rectangle, the helix will be unrolled into 
a right line, crossing the rectangle obliquely ; if, as in the 
figure, there be just one coil in the length of the cylinder, 
and the latter be cut at the beginning of that coil, this oblique 
line will be the diagonal of the rectangle. 

In the construction of Fig. 211, the problem is involved of 
drawing a tangent to an ellipse in a given direction, and find- 
ing the point of tangency, the axes of the ellipse being known. 

The tangent is simply drawn mechanically, with a ruler, 
for, as it has been already remarked, the eye can judge of the 
fact of tangency with great precision ; so that if either the 
direction of, or one point in, a right line be given, the line can 
be drawn tangent to a given curve as accurately as though the 


rach other in any view. Which may be and is demonstrated 
i) a@ very roundabout way, in treatises on descriptive 
geometry. We think it may ve made clear by the considera- 
tion that two tangent lines have but one point in common, 
and this point will be represented by a single point in any 
orojection, which must be on the projection of each line. 

But in this front view it is to be observed that the points c 
and @ are not at the extreme right and left, and in drawing 
the curve it is desirable to find these limits. This is done by 
drawing in the top view a vertical tangent at the right and 
also one on the left ; these lines being carried up will clearly 
limit the curve, since no point can appear farther in either 
direction than it appeirs in the top view. But though we 
thus get a limiting line to which we know our new curve 
must be tangent, we do not know yet just where it will touch 
it. And we may wish to know; if we do, we must work our 
problem backward a little, thus: Ascertain the point of 
tangency, m, between the ellipse and the vertical tangent just 
drawn, in the top view of Fig. 211, which m:y be done by 
= process to be explained presently in connection with Fig. 


Mark this point, when found, at m in the top view of Fig. 
210, and project it upward to m in the front view. This will 
be the original position of the point, whose height must be 
t e same in the new front view which we are now construct- 
ing. Hence we have only to draw a horizontal line through 
this original position, to find the required point of tangency. 
lua similar manner we find the height of the corresponding 
point on the left. 

In the construction of the side elevation of Fig. 211, the 
highest and lowest points of the upper base are a and b of 
course, and ¢ d is horizontal as in the other view. Butin order 
t» limit the new ellipse on the right and left, we resort to a 
| Toceeding precisely similar to that just explained ; drawing 
‘vo horizontal tangents to the curve in the top view, we 
have the extreme breadth ; aud finding the points of tan- 
Keney p and 7, we transfer them to the top view in Fig. 210, 
project them to the front elevation, and thus fix the heights 

f the points in which the new ellipse is to touch the vertical 
‘angeuts on the right and left. 

0 the figures we have as heretofore introduced a base line, 
9 which the lower base is tangent at its lowest point 7. The 
‘wo bases are represented in all the views by similar and 
‘qual ellipses, which will have two lines parallel and equal 
'oadand cd, intersecting at 2 just as the other two lines 
imersect at 0. These two points, z and 0, will be the centres 
of the ellipses, and 0 2 is the axis of the cylinder. Bevieg}| 
“rown the bases, the outline of the solid in either projection 
'S coupleted by drawing two right lines tangent to both | 
curves ; these, of course, if the work be correct, will be 
parailel to 9 2, the projection of the axis. Another test is 
this: if in the front elevation, for example, we draw a line 
% perpendicular to these outlines, the distance between 
them t!us measured should be equal to the actual diameter 


supposed to be cut by the plane LL, seen edgewise in the 
figure and therefore represented by a line. e exact form 
an | size of the section thus made are seen in Fig. 213, which 
is a view looking perpendicularly against the plane ; 44 is 
equal to the diameter of the cylinder, that is, equal to 44 in 
the top view in Fig. 212; 33 in Fig. 213 is equal to 33 in 
that top view, and so on—the construction of this view in this 
manner being so similar to that of the corresponding view 
in Fig. 192 that no further explanation is necessary. 

Fig. 214 is a drawing of the lower part of the same cylin- 
der, seen from the right side of Fig. 212, but in a different 
position, being turned partly round on its axis. Since this 
axis is vertical, the heights of the points 1, 2, 3, etc., are not 
changed by the revolution. We therefore begin by drawing 
the top view in Fig. 214, turning the point 1 through the as- 
sumed angle, drawing the diameter 1 7,and then subdividing 
the circumference exactly as in Fig. 212: in other words, we 
copy the top view in a new _— Then the point 1 in 
the front view will be perpendicularly over its position in the 
top view, and on the same horizontal line as the correspond. 
ing point in the original front view ; the same in regard to 2, 
3, and all the other points, 1 being of vourse the highest and 
7 the lowest : and the curve will be tangent to the extreme 
outlines of the cylinder on the right and left. It may be 
mentioned, as a useful check upon the accuracy of the work, 
that this curve, and also the direct view of the section, Fig. 
213, will be elliptical. In Fig. 218 we knowthe axes at once, 
1 7 being the major, 4 4the minor. But in Fig. 214 this is 
not the case, and we must content ourselves with construct- 
ing the curve by means of points and the tangentsat top and 
bottom, right and left, which, however, is sufficient for the 
——- since no measurements are taken from a view of this 

ind; the exact determination is of more importance in Fig. 
213, for which we have the materials. 

Probably none of our readers need be told that a flat sheet 
of metal or paper can be rolled up into a cylinder, or that a 
cylinder can be rolicd along on a plane, touching it all the 
while throughout its length. Ifthe sheet of paper be rectan- 
gular, the cyl.nder, when formed, will be ‘“‘ square at both 
ends,”—that is, it will be a cylinder like the complete one, 
170, shown in Fig. 212. And on the other hand, if a cylin 
der which is cut perpendicularly to its axis at each end be un- 
rolled, we shall have as its development a rectangle, whose 
height will be the same as that of the cylinder, and length the 
same as that of the circumference, the two circular bases be- 
coming right lines. Thus, if the cylinder in Fig. 212 be de- 
veloped, we shall have the rectangle 7 7 ow, Fig. 215, the 
circles of the bases becoming the lines 7 7, ow, respectively. 

Now, suppose that we wish to find the development of the 
lower portion only of that cylinder, the upper part, cut 
off by the plane L L, being removed. Imagine this piece 
to be a thin tube, and that it is cut lengthwise on the per- 

mdicular line, or element, 77 of the front view in Fig. 


212. Then lay it down so that the line 11 of that 


Cc 


point of tangency were known. But after it is drawn, this 
point can not be located by the eye ; this requires another pro- 
cess of construction, which varies according to the nature of the 
curve. In Fig. 218 is shown a method of determining the point 
of tangency to an ellipse, of which the axes are given. The 

rocess is based upon the method of drawing the ellipse 
by means of circles described upon the axes as diame- 
ters, illustrated in Fig. 130. In this figure, let A B be 
the major axis, and C D the semi-minor axis, of the 
curve, and let E F be a right line tangent to it, which, 
as just remarked, may be drawn mechanically if the 
direction be given, or a point, as E, assumed, through 
which it must E F cuts the prolongation of the major 
axis at G; from G draw G H tangent to the circle on the major 
axis, and find H, the point of tangency, by letting fail from 
C, the centre, the perpendicular C H ; and from H draw H M 
perpendicular to A B, cutting E F in I, which is the point of 
tangency. As it a that G will be inconveniently 
remote, it is well to observe that we may make use of K, the 
point in which the tangent cuts the line of the minor axis, 
thus: From K draw K L tangent to the circle on the minor 
axis, find the point of a aay L, and draw through L a 
parallel to A B, which will cut E F in 1. 

In explaining the development of the cylinder, it was 
stated that the base becomes a right line whose length is 
equal to the circumference of the cylinder; but nothing was 
said about how that length was to be determined. Of course, 
if we are working with a scale we have only to measure the 
diameter, and multiply it by 3.1416; but in a great many 
operations which a draughtsman is called on to perform it 
will be found exceedingly convenient te be able to determine 
the length of a circular are without calculating it. 

A very close approximation can be made by the process il- 
lustrated in Fig. 219—so close indeed that the error is less 
than the ordinary error in setting «ff a measurement, if a cal- 
culation be made or a numerical value given. 

Let C be the centre of the circular are A B, to which A D is 
tangent at A. Draw the chord B A, and produce it ; also bi- 
sect B A at E, and set off A F equal to A E, as indicated by 
the dotted semicircle. With centre F, and radius F B, de- 
scribe an arc cutting A D in G, then A G@ will be very nearly 
equal to the arc A B. 

This finding a right line whose length is equal to that of a 
given arc, whether the latter be circular or not, is called ree- 
tifying the arc ; and this method of doing it is especially val- 
uable to the draughtsman, from its intrinsic simplicity, and 
the ease of executing it with the instruments always in lis 
hands. In applying it, however, it must be observed that the 
angle ACB, measured by the given are, should not exceed 
60° ; if it be exactly 60°, the error is stated by Prof. Rankine, 
from whom we copy the construction, to be about ghy of the 
length of the are, the right line being so much toe short ; but 
it diminishes very rapidly if the angle be less: for example, 


if it be reduced to one half, or 30°, the error is reduced to . ue 
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to find an are on a given circle whose length shall be equal to | open along its whole length, and cocks and other means are slanting boiler having a rotary movement. These 
| provided for regulating the line of flame, so as to make it | be supplied with the spiral agitator, F. 


that of a given right line. 
This also is shown in Fig. 219; let A G be the given line, | 
tungent at A to the arc A I, whose centre is C, Bisect A G| 


in K, and also in A K in H ; then with centre H and radius H tion of the line of flame can also be varied according to | as grease and resin contained in cotton waste an 


G = $ AG, describe an are cutting A I in B, when the are A B| 
will be equal in length to the line A G, very nearly. The | 
error in this construction is the same as in the preceding one, 
and follows the same law. Consequently the angle subtended 
by the are A B, when found, should not exceed 60° ; if it does, 
we have only to bisect A H, and in the sume manner wrap the 
line A K down on the curve, thus finding an are equal in 
length to half the given line ; by doubling which we accom- 
plish the required result with an inappreciable error. 


NEW ELECTRIC GAS-LIGHTER. 
By A. L. Boeart, New York City. 


A 18 an arm, which at its lower end is secured upon and in- 
sulated from a burner, B, and at its upper end extends in a 
curve outward, upward, and thence inward, and ends in a 
point, @ (preferably platinum), that occupies a position near 
the orifice 6 of said burner, in exact range with the current of 
gas, when the latter is permitted to escape therefrom. 
Pivoted upon one side of the burner B is a bar, C, which has 
the form shown, and at its upper end is the counterpart of} 
the arm A, said part being provided at its end with a plati- 
num point, ¢, that, by the vibration of said bar, may be 
brought into or removed from contact with the point a. Be-, 
low its pivotal bearing the bar or vibratory arm C extends 
downward and to one side. and has attached to its lower end 
a chain or cord D, which hangs downward, with its lower end 
within convenient reach of the hand of a person standing be- 
neath, and enables the electric circuit to be closed, as seen in 
Fig. 2, by a downward pull upon said chain ; after which, by 
releasing the latter, said arm will be returned to its normal 
position, as shown in Fig. 1, and said circuit broken, so as to 
produce a spark and ignite the gas, by means of a spring, E,| 
which is attached at one end to the burner B, and at its oppo- 
s.te end to the upper portion at the outer side of said arm C, 


ELECTRIC GAS-LIGHTER. 


A stop, 2, upon the side of the burner B near the pivotal bear- 
ing of the arm C, engages with a shoulder, c’, formed upon 
the latter, and limits the outward motion of its upper end. 


BLOW-PIPE AND SPECTROSCOPE FOR MINERAL- 
OGISTS. 
By MarsnaLL HALL. 

Here isa sketch of an upright blow-pipe with spectroscope 
adapted to its little lamp, the whole very portable. My ob- 
ject is discrimination in travelling between potass and soda 
and many other minerals, With hammer, chisel, lens, bottle 
of acid, magnetic penknife, and a little patience, one can be 
far more independent of a laboratory than might be imag- 
ined. It is far more interesting to be able to determine a 
mineral on the spot, more especially as regards petrology, 
than to have to collect extensively and defer examination ex- 
cept with the blow-pipe, which, as every one has to his ag- 
gravation experienced, leaves one sadly in the lurch when one 


COMBINED BLOW-PIPE AND SPECTROSCOPE. 


gets amongst impure alkalies and alkaline earths. As an in- 
stance I have detected both baryta and strontia in arragonite, 
which blow-pipe solus failed to show me.—Chemical News. 


GAS SINGEING MACHINE. 


WE illustrate herewith a new gas singeing machine of im- 
proved construction, intended, as usual, for removing or | 
dressing the nap on woven goods, and which possesses ad van- 
tages to which we think it desirable to draw the attention of 
manufacturers, although hitherto some prejudice has existed 
against machines on this principle. 

This machine, we are informed, has the advantage of hav- 
ing been invented by a person who has himself employed 
most other systems in use, and who knows well the difficul- 
ties and the requirements of the work to be performed. The 
arrangement of the new machine is such that the singeing is 
done very uniformly and without imperfections. The work- 
man has the work directly under his notice, and can vary at, 
any time the intensity of the flame, or the speed at which te 
cloth is travelling. 

The burners are so arranged that the application of com- | 


perfectly even, or to reserve, if required, certain parts of the 
surface of the cloth from the action of the flame. The posi- 


the effect which is required. Thus the flame applied directly 
under the roller singes the cloth thoroughly, and, it is said, 
brings out the grain, as is necessary in merinos, cashmeres, 
ete.; but in the case of delicate tissues, where it is necessary 
simply to dress the cloth lightly as with a shearing machine, 
the line of the flame is placed tangentially to the roller, and 
only takes off the projecting fibres. 

he workman can, by means of a treadle, a stop 
the feed of the cloth, and at the same time reverse the line of 
flame so as to suspend its action ; thus fringed shawls can be 
singed and accidents easily avoided. 


The first part of the invention is shown in the 
‘KID@ the 
18 the dig. 
a 
ilers can 


The inventor claims a method of cleansing the 


tain substances injurious in the manufacture of Pee? ot emp 


paper, such 


d the 
of the palm. This process consists in bringing pethie 


stances to the surface and in skimming them off durin 
boiling. The inventor claims the construction and onan _ 
ment of rotary barrows or carriers, in which he slasaen 
oscillating fan, which can hardly be put out of order Di ~ 
| nal blades fixed upon the plates of the carrier catch and 
{along the knots and various impurities from the cana 
| pipe to the discharging point, and prevent their ccsmmale 
jtion in the tub, In order to recover the chemical matters em. 
ployed during the boiling of the fibre and making of the 
pulp, he uses iron buckets divided into superposed compart. 


This system, we understand, produces no smoke or soot. 
Such being the case the most delicate tissues can be singed 
without altering the color, and after bleaching, dyeing, or 
printing, without changing the shade. 

The most important advantage claimed for this machine 
lies in the new and improved manner in which the mixture 
of compressed air and gas is effected, so as to produce great 
economy in gas, and at the same time a great intensity of 
flame. This will be easily understood when we remark that 
the intensity of the flame is increased by augmenting the 
pressure of the air without varying at all the quantity of gas, 
which latter only becomes then more perfectly consumed. 
The makers also say that the machine performs at a single 
passage the same work which requires in «ther machines 
three or four passages of the cloth ; and they guarantee a 
saving in gas of 25 to 30 per cent—in fact, are willing to 


erect and work one of their machines in England near to and | 


in competition with any other machines, on condition that if 
the results are not satisfactory they will remove the machine 
without charge. Parties intending to purchase or make use 
of this offer are requested to apply to Mr. H. Simon, 7 St. 
Peter’s square, Manchester, who would make all necessary 
arrangements for that purpose. 

The general arrangement of the machine with a single 


flame, as usually made, is clearly shown on the above draw- | 


ing, but machines are also when desired, with two 


Yj 


ments, communjcating with the furnace grate and heated by 

the flames therefrom. The lyes are concentrated there, and 

when they have the required consistency are burned upon 
| the bottom of the furnace. 


NEW INVESTIGATIONS ON THE RADIOMETER- 
18 IT AN ELECTRIC ENGINE ? 


| M. J. DELSAULX has recently conducted an elaborate series 
| of investigations into the causes of the movement of the radi- 
| ometer, and describes as follows certain new facts which he 
has discovered. The author submitted to the solar rays 
several glass vessels of large opening in order to determine 
| the electrical state of their internal surface. Bell-glasses, 
such as are employed on air-pumps, served the purposes of 
of experiment excellently. ‘I observed,” he states, “that 
the internal surface of the glasses was charged with negative 
electricity, quite as much and even more than the external 
surface. I attribute this excess of energy to the multiple re- 
flections which the incident radiations experience within the 
vases. When a Bohnenberger electroscope is brought near a 
| large-mouthed vessel thus electrified, the instrument shows 
the presence in the vase of a light excess of positive electri 
This is evidently due to the electricity developed in 


city. 
| the thickness of the vitreous surface by the molecular polari 


NEW PAPER-PULP BOILER. 


or four flames so as to singe both sides of the stuff at one 

e. The above machine is the invention of a M 
Blanche, of Paris, and has been much improved by the 
makers, a French firm well known as makers of this class of 
machinery.— Textile Manufacturer. 


IMPROVED ROTARY BOILER AND PROCESS FOR 
MAKING PAPER PULP. 


A porary boiler presenting some unusual features has 
been patented in England and France, and C. H. Roeckner, 
the patentee, claims to have made an improvement in the 
apparatus and mechanism for treating fibrous substances for 


conversion into paper pulp, and for recovering the chemicals 


zation and to the conductibility of the glass itself, On draw 
ing off from the external surface a small part of the negative 
electricity, the electroseopic signs of positive electricity ac- 
quired a remarkable intensity. The same effects were ob- 
served on the radiometer. 

‘‘ After having cooled in semi-obscurity the glass globe of 
the radiometer, by wetting it with ether, I sought to deter- 
mine under such conditions the electrical state of the external 
surface. The electroscopic signs were null so long as the 
mill turned in inverse direction, but as soon as direct rota 
tion commenced under the influence of the obscure radiations 
from adjoining objects positive electricity appeared, and the 
tension of this charge of electricity increased rapidly. Ia 
this state I exposed the appuratus to solar radiation, and I 
noted on one hand that the electroscopic indieations of the 
surface kept for quite a long time their positive character, 


3 - 
Fy sixteenth of the former proportion, that ‘is, to ;zbyy of the | pressed air takes place at the moment of the combustion of| employed. 
length of the are. | the gas. and by varying the pressure of the air all the differ- accompanyil 
; It will subsequently be found very useful to be able to per- | ent degrees of heat can be obtained, and thick and thin fabrics | pulp ; A is 
3 form graphically the converse operaiion, or in other words | singed with equal facility. The upper part of the burner is | charge pipe 
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on the other, that notwithstanding the postin electricity | THE LONDON SCIENTIFIC APPARATUS EXPOSI-| beautiful yellow green. I have never heard of this color 


the exterior surface of the globe, the mill turned none the 
onthe erect rotation and with ite habitual velocity. This 
ae t fact soon allowed me to determine experimentally 
ys electrical state of the interior surface of the globe. — 

«Under the cireumstances just noted, on presenting a 

Rohneuberger electroscope to the radiometer, signs of nega- 
ive electricity appeared, the intensity of which augmented 
ite considerably when care was taken to touch the ex- 
=~ surface of the globe several times with the test plane 
in depreuce) before approaching .he radiometer.” 

The explanation of the movement of the radiometer M. | 
Delsaulx considers naturally follows the facts related. ‘* Ad- | 

itting,” he continues, ** that the internal face of the instru- | 
* nt exposed to a Juminous or calorific radiation is charged | 
rub positive electricity, the direct rotation of the mill is the | 
necessary consequence of the attractions and repulsions which | 
the positive electricity of the internal face exercises on | 
the free charges of electricity of the wings. The direct | 
rotation continues to produce itself while the radiometer is | 
ded with a luminous ring, for the reason that perfect | 
homogeneity of the electric lining at the interior of the globe | 
jg almost unrealizable, The inverse rotation of the mill 
occurs under two conditions: in case of the slow cooling of 
the instrament removed from calorific radiation which for- 
merly had determined a direct rotation, and in case of the 
quick cooling of the apparatus from normal temperature, by | 
means, for instance, 0! ether, 

“Ip the first case, the primitive electrification of the glass 
disappearing but very slowly, it may be admitted that the in- 
version of the movement is produced by an inversion in the 

ion of the electric charges of the wings. In fact, conforma- 
bly to the law of reciprocity, the emission of the radiations 
produces in the wings a development of equivalent electricity, 
and contrary to that which absorption has there determined. 
By this development of electricity the mill would return to 
its natural state if the electricity produced by absorption had 
not partially passed from the wings into the gaseous mass of 
the glass globe. Now this passage takes place with an 


surroun 


MACHINE FOR POLISHING 


energy as much greater as the movement of rotation of the’ 
mill has renewed more frequently the mass of air in contact 
with the mica plates. The electric effect of the emission will 
then be to reverse the signs and to diminish the free charges 
of electricity of the wings. 

“In the second case, although the cooling is produced by 
wetting, the vitreous envelope of the radiometer remains in 
natural state. For,as before stated, during the duration of | 
the inverse movement the electric signs of the cooled surface | 
of the globe are null. It appears that cooling is, by itself, 
powerless to develop electricity, and that the passage of a 
radiation through the surfaces of the apparatus is absolutely 
required for the production of the phenomenon. 

“Under these conditions the wings consequently are 
charged with negative electricity on the blackened, and with 
positive electricity on the bright faces, by the fact of the 
emission, at the same time that the radiations emanating 
from the wings and absorbed by the internal surface of the 
gobo determine on the latter a development of positive elec- 

M. Delsaulx proposes to continue these experiments still 
further, and he considers them sufficient to establish the 
electric theory and to destroy the hypothesis of any me- 
chanical impulse due to radiation. In conclusion, he adds : 
“It has recently been shown that the development of 
static electricity in all cases where the phenomenon has been 

served is due to a change of energy in the molecular 
actions of the electrified body, and that, reciprocally, it may 
be said with much probability that all change in the energy | 
of attractive action is accompanied by a change in the elec- 
‘tical state of the bodies. Physicists will admit that incident 
Tadiations determine on the surfaces of the globe and of the 
Wings of the radiometer variations of energy, either in the | 
&ct of absorption, or in those of reflection, refraction, or dif- | 
fusion. These variations of energy may have more or lees | 
essential relations, more or less important with the tension of 
the adjacent medium. It would be interesting to examine to | 
What variations of energy it is necessary to attribute the 

manifestations observed in the radiometer.” 


| 


MR. STEPHENSON, who, some time since, introduced the 
binocular microscope bearing his name, which was found to 
Work well with high powers, is now able to use it effectively 
} & one-twenty-fifth objective, constructed by Zeiss, of 
€na, and mounted specially so that the optical combinati 
ma&y eome near enough to the prisms. 


| vered-glass Browning equatorial, this, combined with the 


TION. 
GRUBBS’ APPARATUS FOR POLISHING SPECULA. 


THe production of a true parabolic figure, combined with | 
brilliant polish, in large telescopic reflectors is attained by | 
grinding, succeeded by polishing by the aid of special ma- | 
chinery. Several machines applicable to this object have | 
been invented, notably by the Herschels, Lord Rosse, Messrs. | 
Lassell, De La Rue, and the Messrs. Grubbs, of Dublin, whose 
apparatus is illustrated in the annexed engraving. 

In all cases it is necessary to restrict the operation of 
the rubbing tools to the production of the particular 
curvature required, and to ensure a uniform action upon 
every part of the surface of the disk. The speculum, placed 
upon a slowly revolving platform, presents its face to the ac- 
tion of the rubber above ; at the same time, by means of the 
segmental gearing shown, the speculum may be tilted, and 
thus approached to the rubber in a variety of positions. 

The test of the polishing consists in observing through an 
eye-piece the reflection of the dial of a watch set directly over 
the speculum. ‘The distance of the watch was 90 feet in 
Lord Rosse’s great reflector. The success of the operation 
greatly depends on the state of the atmosphere, as regards 
temperature and moisture, both of which require careful arti- 
ficial regulation, The tools employed for first smoothing the 
face are made up of pieces of grit stone, cemented together | 
in a frame and etl to the proper degree of convexity. The 
next are disks of cast iron, their face also of exact curvature, and | 
grooved by two lines of furrows} inch in width, and the same in | 
depth, crossing each other at right angles. These are fed with | 
sharp quartz sand, and afterward with emery and water. 
When the work has proceeded to the use of very fine emery, 
the scratches disappear, and the rubber is in perfect and uni- 
form contact with the speculum. The face of the rubber is 
then sometimes coated with pitch, above which is a layer of 
rosin and flour, which serves as a bed for the polishing 
powder or rouge. After a large speculum is once pol- 
ished, it is never removed from its supports, for how- 


TELESCOPE REFLECTORS. 


ever carefully lifted, the figure would be almost certain to 
lose its accuracy by the change of pressure in the mass, 
Lately, and especially in this country, specula have been 
made of polished silver surface, which has the advantage over 
that of the speculum metal of reflecting 91 per cent of the 
incident light, instead of 67 per cent. Dr. H Draper, of New 
York City, has employed reflecting telescopes with silvered | 
specula, even in the delicate work of lunar photography. | 
The cheapness and comparative ease with which the silvered 
reflector can be made, as weil as its superior reflecting power, 
will doubtless be a great aid to the pursuit of astronomical 
investigation, as powerful telescopes are thus placed within 
the reach of many who otherwise could not procure them. 


JUPITER AT HIS OPPOSITION, 1876. 


Mr. GrEorGE D. Hirst writes as follows from Sydney, 
N.S.W., to the English Mechanic : 

The Royal Astronomical Society have sent circulars to nu- 
merous Southern observers, requesting them carefully to note 
and delineate the markings and colors of Jupiter during his 
opposition this year, a8 some connection has been suspected 
to exist between them and the solar maximum and minimum 
of spots; and their records would fill a gap which would 
otherwise necessarily exist if the observations of Northern 
astronomers only were recorded, the extreme southern decli- 
nation of the planet having taken him for a time out of their 
hands. In pursuance of the circular, I have devoted some 
time and attention already to the careful observance of Jupiter, 
and, being fortunate enough to have the use of a 10} in. sil- 


clear Australian sky, and a meridian altitude of the planet of 
something like 80°, has given me views which some of my 
brother amateurs in the North would envy. I inclose a 
sketch taken on the 13th of May last, which, of course with- 
out color, can give but a faint idea of the real aspect of Jupi- 
ter; but I forward it, to show the peculiar and somewhat rare 
phenomenon of a satellite (No. 1) in transit, and partially 
occulting its own shadow. This can only happen at or very 
near opposition, The shadow of the satellite ap 
tiny black crescent, the satellite itself being invisible, except 
near the edge of the disk. Now as tothe colors, The equa- 
torial band this year is a full ochre yeliow, tinged slightly 
with red, but only slightly. The dark streaks on it are most- 
ly adeep brown—sometimes nearly black or a dark purple. 


as aj|two crossed 


being noticed there before. It can not well be seen with any 
power below 146, the great flood of light seeming to obliterate 
it, and stopping down the aperture below 8 in. also appears 
to extinguish it. A large aperture and moderately Lig. 
— are absolutely necessary for the perception of the 
veautiful and delicate shades of color that diversify Jupiter's 
disk. The south pole presents a warm-yray, sometimes blu- 
ish ; a peculiar mottled or cloudy appearance has been notice | 
here at times. At the present time I write there is an extra- 
ordinary variation in the width of the equatorial belt. On 
one side of the planet it occupies, by micrometrical measure- 


JUPITER'S SATELLITE No. 1 IN TRANSIT. 
ment, fully one-half of the polar diameter of the disk, and on 


the opposite side not one third. On the broad side it is torn 
and twisted into all manner of grotesque shapes, one portion 
appearing like a huge fish, and where it narrows it looks re- 
markably calm and quiescent. The few streaks on it are per- 
fectly straight. I witnessed the other evening, during a half 
revolution of the planet, the transition from the broad to the 
narrow belt, and the sight was very interesting. On one oc- 
casion I have noted the small black spots to which the com- 
mittee of the Royal Astronomical Society have drawn particv- 
lar attention; but the small bright spots first noticed by 
a have not yet been observed, though carefully watched 
‘or. 


ASTRONOMICAL NOTES. 


Celestial Photography.—At a recent sitting of the Acadé- 
mie des Sciences, M. Cornu exhibited specimens of photo- 
graphs of the sun, moon, and planets, taken with a refractor 
of fifteen inches’ aperture, which he had specially adapted 
to photographic work by the device of separating the two 
lenses of the object-glass. By this means the correction for 
achromatism is altered, so that the greenish-blue and ultra- 
violet rays, which are the most important for photographic 
pu , are united instead of the scarlet and greenish-biue, 
the combination which gives the best result for optical ob- 
servations. M. Cornu has succeeded in making this altera- 
tion in a very simple manner, allowing the lenses to be sepa- 
rated or brought together again readily, according as the in- 
strument is required for photography or ordinary observa- 
tions ; the only change of importance being a shortening of 
the focal length by some six or eight per cent. M. Cornu’s ex- 
periments were carried out atthe Paris Observatory with a tele- 
scope originally constructed for Arago, and quite recently r 
stored and put into proper order for use in M. Cornu’s deter- 
mination of the velocity of light. 

Discovery of Nebuia.—The Foucault reflector of the Muar- 
seilles Observatory (under M Stephan’s direction) has bee: 
devoted for some time past to the search for nebule, the re- 
sult of which has’been the discovery of 400 of these bodies. 
Most of them are extremely small, as was to be expected from 
the circumstance of their having escaped the notice of pie- 
vious observers, and their positions could therefore be deter- 
mined with considerable accuracy, a point of great importance 
for the investigation of their proper motions. M. Stephan 
has in every case vy ag the place of the nebula with that 
of a neighboring star by means of the filar micrometer, using 
the same care as in the case of a small comet, and great ac- 
curacy may therefore be hoped for. 

The Satellite of Neptune.—Since the erection of the great 
refractor at Washington, observations have been made of 
Neptune's satellite, with the view of determining the mass of 
the planet in terms of the sun’s mass, which can be done with 
great accuracy by comparing the time of revolution and the 
distance of the satellite from its primary with the correspond 
ing quantities in the case of a planet revolving round the sun. 
Prof. Holden has discussed, in the Astronomische Nachrich- 
ten, the results thus obtained, finding the mass of Neptune to 
be 1-18500th part of that of the sun, or nearly double that of 
the earth, a value which is somewhat smaller than that found 
by Prof. Newcomb from his observations in 1873 and 1874, 
and much nearer the mean of the results obtained by pre- 
vious observers. 

The Tail of Coggia’s Comet of 1874.—Taking advantage 
of Dr. Schmidt’s observations, at Athens, of the direction of 
the tail of this comet, Prof. Bredichin has discussed the ques- 
tion of its position with reference to the plane of the comet's 
orbit, through which the earth passed on July 21. From Dr. 
Schmidt’s observations it appears that the tail was then ex- 
actly in the direction of the radius vector from the sun, from 
which it follows that it lay in the plane of the orbit ; and 
further, it was then perfectly straight, though sensibly curved 
and in opposite directions on the day preceding and the day 
following, a fact which shows that the curvature was entirely 
in the plane of the orbit. Prof. Bredichin has further found 
that the tail made an angle of 36° with the prolongation of 
the radius vector on July 20, and of 40° on July 22, lagying 
behind it, with reference to the direction of the comet’s mo- 


tion. 

A Nebula-Photometer.—Prof. Pickering has devised a pho- 
tometer to measure the intensity of any part of a nebula, 
with a view of detecting changes of brightness. The princi- 
ple is that of Dove’s photometer, which is somewhat similar 
to that of Bunsen, the essential feature being a small film of 
translucent collodion (on a glass plate) placed at the principal 
focus of the telescope, and illuminated in front by the light of 
the portion of the nebula under examination, and behind by a 
lamp, the intensity of which can be decreased at will by 
Nicol prisms, or in other ways. The light is 
| thus varied till the spot of collodion disappears from the 
equality of the illumination on the two sides, and the brighi- 
ness of that portion of the nebula is thus determined in 
terms of the lamp asa standard. The brightness of the sky 
must also be determined and subtracted from the result fouud 


he. north pole, up to the present, has always presented a 


for each portion of the nebula.— Academy, 
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PROFESSOR HUXLEY IN AMERICA.—THE THEORY older. And that, in point of fact, is the lower extremity of 
OF EVOLUTION. | the ulna. So that we say here that in the horse the ulna in 

‘its middle part becomes rudimentary—becomes united with 

THIRD LECTURE, the radius, and is so early united by its lower extremity that 

| very soon all trace of separation has vanished. I will not 


Prov. Huxiey’s third and final lecture was delivered at | trouble you with the structure of this portion, which answers | peculiarities and characteristics of the horse. 


Chickering Hall, New York City, September 22, 1876, in the to the wrist, full as it is with singular peculiarities, because 
p esence of one of the largest and most brilliant audiences | we can do without them for the present. But I will go on to 
which had yet greeted him in this country. The subject-matter | ¢)is remarkable series of bones which terminate the fore-limbh, 
of his discourse was the “ demonstrative " evidence in favor | you have one single series in the middle line which expands 
of the evolution theory, The orator concluded with a grace-| at the extremity into the coffin bone of the horse, upon 
ful tribute to the kindness of his reception and the close atten- | which the weight of the fore part of the body is supported. 
tion which had been paid to him throughout, an acknowledg- | [pat certainly answers to a finger in my head. There are 
ment which was received with loud ons rane. applause good reasons—perfectly valid and convincing reasons, which 
Prof. Huxley sailed for Europe Sept. 28d. The lecture was |] need not trouble you with—which demonstrate that this 
as follows : | finger of the horse answers to the middle finger in my hand 


instead of flattering the surfaces of the teeth tends to 
them always irregular. That arrangement has very : 
influence upon the rapid mastication of the hard rai 
the hay upon which the horse subsists. I think aan a 
| suffice as a faint indication of some of the most impor 


CHARACTERISTICS OF MAMMALS IN GENERAI, 


If the hypothesis of evolution is true, what ought to ha. 
when we investigate the history of this animal? 
that the mammalian type as a whole, mammalian enienane 
are characterized by the possession of a perfectly 8, 
radius and ulna, two separate—very often movable—bon, 
We know further that mammals in general possess fiye on 
often unequal, but still as completely developed as the rw 
digits of my hand. We know, further, that the general ty : 


distinct 


In my last lecture I had occasion to place before you evi-| to the third finger enormously enlarged. And it looks at 
dence derived from fossil remains, which, as I stated, was | first as if there were only this one finger. Butif | turn the skel- 
perfectly consistent with the doctrine of evolution, was) ton around, | find on each side a bone shaped like a sy lint, | 


of mammal possesses in the leg not only a complete tibia but 
a complete fibula. The small bone of the leg is almost 
always smaller than the tibia. That so-called smal] bone of 


favorable to it, but could not be regarded as the highest kind | p oad at the upper end and narrow at the lower end, and one | the leg is, as a general rule, a perfectly complete and diet 
, het, 


of evidence—that sort of evidence we call demonstrative. lon this side and one on that side; and those bones are obvi- | 


I pointed out the fact that as we go back into time, the great ‘ously and plainly and can be readily shown to be rudiments | 


interval which at present separates the larger divisions of 
animals becomes more or less completely obliterated by the 
appearance of intermediate forms: so that, to take the partic 
ular case of reptiles and birds, upon which | dwelt at length, 


we found in the mesozoic rocks animals which, if arrange | 


in series, would so completely bridge over the interval be- 
tween the reptile ani the bird that it would be very hard 
to say where the reptile ends and where the bird begins. 

Evidence so distinetly favorable as this to evolution is far 
weightier than that upon which men undertake to say that 
they believe many important propositions, But it is not the 
highest evidence obtainable, and for this reason, that, as it 
happens, the iatermediate forms which I have referred to do 
not occur in the exact order in which they ought to occur if 
they had really formed steps in progression from the reptile 
to the bird. That is to say, we find those forms in contempo- 
raneous deposits, whereas the requirements of demonstrative 
evidence of evolution demand that we should find the series 
of gradation between one group of animals and the other in 
such order as they must have followed if they had constituted 
a succession of stages in time of the development of the forms 
at which they ultimately arrived. That is to say, if com 

plete evidence of evolution of the bird from the reptile—what 
we call demonstrative evidence, because it is the highest 
form—if this kind of evidence can be obtained—the complete 
evidence would be of this character, that, in some ancient 
formation, reptiles alone should be found and in some later | 
formation birds should be first met with, and in an inter- | 
mediate formation we should discover in regular succession 


those forms which I pointed out to you, as anatomically inter- | just as in the fore limb, which represent rudiments of the 


mediate between the reptile and the bird. The proof of evo- | 
lution cannot be complete until we have obtained evidence of | 
this character, and that evidence has of late years been forth. | 
coming in considerable and continually increasing quantities. 
Indeed, it is somewhat surprising how large is the quantity 
of evidence and how satisfactory is its nature, if we consider 
that our obtaining such evidence depends upon the occurrence 
in a particular locality of an undisturbed series of deposits 
through a long period of time, and requires the further con- 
dition that each of those deposits be such that the animal re- 
mains imbedded in them are not much disturbed, and are 
imbedded in a state of great and perfect preservation. Evi- 
dence of this, as I have stated, has of late years been accumu. 
lating largely, and in respect to all divisions of the animal | 
kingdom. But I will select for my present purpose only one 
particular thing, which is more adapted to the object | have 
in view, as it relates to the origin or what we might call the 
vedigree of one of our most familiar domestic animals—the 
1orse. [may say that in speaking of the horse I shall use the 


| 


term in a general sense as equivalent to the technical term |horses knows, the cutting teeth—the incisors—are six 
equus, meaning horse—not what you commonly understand | .),,ye and six below, and those incisors present what is 


as such, but asses and their modification, the zebra, etc., as 
well, 
PECULIARITIES OF THE HORSE, 


The horse is in many ways a most remarkable animal, inas- 
much as it presents us with an example of one of the most | 
perfect pieces of machinery in the animal kingdom. In fact, 
among mammals it cannot be said that there is any locomo- 
tive so perfectly adapted to its purpose, doing so much work 
with so small a quantity of fuel, as this animal, the horse | 
And, as a necessary consequence of any sort of perfection, of 
mechanical perfection as of others, you find that he is a beau- 


tiful creature, one of the most beautiful of all kinds of ani-| 


mals—his beauty arising from the perfect balance of his parts 
and the rhythm and perfection of their action, Its locomotive 
apparatus is, as you are aware, resident in its slender fore 
and hind legs, which are flexible and elastic levers, capable 
of being moved by very powerful muscles. And, in order to 
supply the engines that work those levers—the muscles—with 
the force they expend, the horse is provided with a very per- 
fect feeding apparatus and a very perfect digestive apparatus. 
Without attempting to take you very far into the region of 
osteological detail, | must nevertheless—for this question en- 
tirely depends upon a comparison of such details—trouble 
you with some points respecting the anatomical structure of 
the horse, and more especially with those which refer to the 
structure of its fore and hind limbs. But I can only touch 
upon those points which are absolutely essential to the in- 
quiry which we have at present to put. Here [taking upa 
series of connected bones] is the fore-leg of a horse. The 
bone which is cut across at this point is that which answers 
to the upper arm bone of my arm—the so-called humerus. 
This corresponds with my forearm. What we commonly 
eall the knee of the horse is the wrist, and answers to the 
wrist of man, This part of the horse’s leg answers to one of 
the human fingers, and the hoof which covers this expanded 
joint answers to one of our nails. Now, there are certain 
peculiarities about the structure of these different regions 
which I will briefly indicate to you. You will observe that 
to all appearance there is only one bone in this forearm of 
the horse. There appears to be but one bone in that, Not- 
withstanding, at this end | can trace two separate portions— 


this part and the one I am now touching ; and as I get further | 
down, this piece runs intothe back of the general bone, and 1 | 
| the intermediate substance, and consequently the surface 
| always keeps rough, and exerts a proper crushing effect upon 


cease to be able to trace it beyond a certain point. This 
large bone is what is termed the radius, answering to the 
bone Lam now touching in my own arm. ‘This bone corre- 
spoads with the ulna, and to all appearance in the forearm of 
the horse the ulna is rudimentary and is fused into one bone 
with the radius. It looks at first as if this ulna thinned off 
below and came toanend, It very often happens in works 
on the anatomy of the horse that you find this fact stated. The 
horse is said to have an imperfect ulna, but a careful examin. 
ation shows that the lower extremity of the ulna is not want- 
ing in the horse. If you examine a very young horse’s limb 
you will find that this part of the bone | am now touching is 
separate from the rest, and only united as the animal becomes 


| called the metacarpal bones of the second finger and fourth 


| terminal joints. 


also of a very highly differentiated character. 


| siderably curved, and with a deep pit in the middle, and then 
janimal feeds this place becomes filled up with its fodder ; | 


| that fodder becomes more or less carbonized, and so you have 
| the black mark ; and the reason why the mark serves as an 


| tween, the practical effect of which is just the same as that 


of the bones which | am now touching in my hand, which are 


finger. So we may say of the horse's forelimb, that the 
radius and ulna are pressed together. The middle part of 
the ulna is exceedingly narrow ; and the foot is reduced to 
the single middle finger with rudiments ot the two other 
fingers—one on each side. These facts are represented in 
the diagram of the horse [referring to a diagram suspended 
on the frame}. There are two bones, one on each side. It 
sometimes happens by way of monstrosity that you may have 
existing horses, with one or the other of these toes, which here 
are rudimentary, complete; that is to say, provided with its 
Now, let us call your attention to what are 
the characteristics of the hind limbs. Those are here. This 
is the shin-bone of the horse, and it appears at first to consti- 
tute almost the whole of the leg. But there is a little splint 
at this point which is the rudiment of the small bone of the 
leg, what is called the fibula, and then at that point there is 
united with this great bone a little nodule which represents the 
little end of the fibula, in just the same way as that little nodule 
represents the lower end of the ulna; so that in the leg we 
have a modification of the same character as that which ex- 
ists in the fore-arm—the suppression, as it were, of the greater 
part of the small bone of the leg, and union of its lower 
end with the tibia. So, again, if we turn to the remainder 
of the leg—this is the heel of the horse. Here is the great 
median toe, answering to the third toe in our own feet, large 
and expanded at the end in exactly the same way as in the 
fore-limb. Here we have upon each side two little splint bones 


second and fourth toes—rudiments, that is to say, of the meta- 
carpal bones, the remaining bones having altogether van- 
ished. Let me beg your attention to these peculiarities, be- 
cause I shall have to refer to them by and by. The result of 
this modification is that the fore and hind limbs are converted 
into the long, solid, springy, elastic levers which are the great 
instruments of locomotion of the horse. 


THE HORSE'S TEETH. 


As might be expected, I have already said, the apparatus 
for providing this machine with the fuel which it requires is 
A horse has, or 
cattle may have, forty-four teeth ; but it rarely happens that 
in our existing horses you find more than forty, for the 
reasons which I will indicate directly ; and in the mare it 
commonly happens that you find not more than thirty-six, be- 
cause the tushes or canine teeth of the mare are rarely de- 
veloped, and then there are some very curious peculiarities 
about their teeth. As every person who has had to do with 


called a mark : at least, that mark is usually present in horses 
up to a certain age. It isa sort of dark patch across the 
middle of the tooth. The presence of that dark patch arises 
from a great peculiarity in the structure of the horse's incisor 
tooth. It is, in fact, in section, shaped in this fashion, con- 


a long fang. Inthe young foal this pit is very deep. As the 


indication of age is, that, as the horse feeds, he works his in- 
cisors one against the other; this is more and more worn 
down, until at last, in what is called an aged horse, the tooth 
is worn beyond the level of the pit, and the mark dis- 
appears. Then, as I have said, the male horse ordinarily has 
canine teeth. We need not consider their structure partic- 
ularly. Inthe female they are rarely present. Following | 
upon that tooth you may sometimes find in the horse—our | 
present horses—a very small and rudimentary tooth, but that | 
is very often absent. It really, however, represents the first 

tooth of the grinding series ; and then there usually are to be | 
found six great teeth with exceedingly long crowns; the 
crowns, in fact, are so long that the teeth take a very long 
time to wear down, whence arises the possibility of the great 
age to which the horse sometimes attains. They form their 
fangs only at a late period. That form of the tooth is shown 
in this diagram, which gives you a side view of one of the 
upper grinders of the horse. Then the pattern of the horse’s 
tooth and the structure of the horse’s tooth are very curious. 
A horse’s tooth when freshly cut usually presents a very com- 
plicated pattern—that is to say, supposing this to be one of 
the grinders of the left side above, there is a kind of wall 
like a double crescent, and then there are two other crescents 
which follow in that direction, and these are complicated by 
folds, and all the spaces between those crescentric ridges are 
filled by a kind of bony matter which is termed cement. Con- 
sequently, the surface of the tooth has a sort of squarish out- 
line, and it is composed of very uneven materials; of the 
hard mass of the tooth, which is called dentine ; then of very 
much harder enamel, and then of the softer cement in be-| 


of the lamination of a millstone. In consequence of the 
lamination of a millstone the ridges wear less swiftly than 


the grain ; and the like is true of the horse’s tooth. In order 
to attain this end, of keeping the surfaces of the millstones, 
as I may call the grinders of the horse, always rough and 
ready to work one against the other, the lower grinders have 
a contrary pattern. They also have a doubly crescentric 
wall, but the crescents are convex outside, and then they are 
produced into curious little folds of that shape [illustrating 
on the blackboard], the whole being filled up with cement. 
You will observe if that tooth is placed against that tooth, 
there are no two lines which correspond in the two teeth ; 


| consequently the grinding of the teeth, one against the other, | 


and often movable, bone. And, moreever, in the hind foot 
we find in mammals in general five distinct toes, just as we 
do in the fore foot. Hence it follows that if a differentiated 
animal like the horse has proceeded by way of evolution, g 
gradual modification from a simple form, possessing all the 
characteristics which we find in mammals in general—if that 
be true, it follows that if there be anywhere preserved in the 
series of rocks a complete history of the horse—that js to 
say, all the various stages through which it has passed— 
those stages ought gradually to lead us back to some sort of 
animal which possessed a distinct radius and ulna, which 
possessed a complete tibia and fibula, and in which there were 
five toes upon the fore, and no less than five upon the hind 
limbs. Moreover, inthe average and general mammalian 
type—the higher mamma]l—we find, as a very constant rule 
an ene tothe number of forty-four complete teeth, 
of which six are cutting teeth in each jaw, and two are canine 
and the other seven are grinders ; and in unmodified mammals 
we find that the incisors have no pit, and that the grinding 
teeth, as a general rule, increase in size from that which lics 
in front toward those which lie in the middle or at the hinder 
part of the series. Consequently, if evolution be correct—if 
that hypothesis of the origin of living things has a founda. 
tion—we ought to find in the series of forms which have 
preceded the horse animals in which the mark upon the in- 
cisor teeth is gradually more and more dispersed, animals in 
which the canine teeth are present in both sexes, and 
animals in which the teeth gradually lose the complication 
of the crowns, acquire a simpler and simpler pattern anda 
shorter and shorter crrown, and at the same time gradually 
increase in size from the anterior end of the series towards 
the posterior. 
THE PLIOCENE FORMATIONS. 


Well, now, let us turn to the facts and see how they bear 
upon the requirements of this doctrine of evolution. In what 
is called here the pliocene formation, that which constitutes 
almost the —— division of the tertiary series, we find 
remains of horses. We also find in Europe abundant re. 
mains of horses in the most superficial of all those deposits, 
that is to say, in the post-tertiary, which lies immediately 
above the pliocene ; and these horses, which are abundant in 
the cave deposits and in the gravels of England and Europe, 
these horses of which we know the anatomical structure 
with great perfection, are in all intents and respects like ex- 
isting horses, and that is true of .he horses of the latter 
part of the pliocene epoch. But in the middle and 
the earlier parts of the pliocene epoch, in deposits 
which belong to that day, and which occur in (er. 
many, in Greece, and, to some extent, in Britain and 
France, there we find animals which are like horses 
in all the particulars which I have just described, and the 

neral osteology of which is so entirely like that of horses, 
that you may follow the descriptions given in works upon 
the anatomy of the horse upon the skeletons of those animals. 
But they differ in some important particulars. There is a 
difference in the structure of the fore and the hind limbs, 
and that difference consists in this : That the bones which are 
here represented by two splints, imperfect below, are as long 
as the middle metacarpal bones, and that attached to the ex- 
tremity of each is a small toe, with its three joints, of the 
same general character as the middle toe, only very much 
smaller, and so disposed that they could have had very little 
functional importance—that they must have been rather of the 
nature of the dew claws which we find in so many ruminant 
animals. This hipparion, in name, as the European animal 
is called, presents a foot essentially similar to that here 
represented, except that in our European hipparion these 
smaller fingers are set farther back, and these lateral toes are 
all smaller, proportional sizes. But, nevertheless, we have 
here a horse in which the lateral toes, almost completely 
aborted in the existing horse, are fully developed so far as 
the number of their parts is concerned, though not as regards 
their size. On careful investigation you find in these animals, 
that although in the fore limb the ulna is very thin in this 
middle part, yet it is traceable down to its lower extremity, 
but it is still completely united to the radius; and in the 
the hind limb you find that the fibula is pretty much a8 
in the horse itself. That is the kind of equine anjmal which 
you meet with in the older pliocene formation, in which the 
proper horse, the specifically modified horse, is rare or be- 
comes entirely absent. So you see that the hipparion is the 
form which immediately preceded the horse. 


THE MIOCENE FORMATION. 


Now let us go a step further back, to those which are 
called the miocene formations, and which constitute the 
middle part of the tertiary epoch. ‘There you find, in some 
parts of Europe, in Central Germany, France, and (ireece, 
equine animals which differ (although they resemble the 
horse in the broad features of their organization) still farther 
in the characters of their fore and hind limbs, and present 
important features of difference in the teeth. The forms 
which I am now referring are what are known to constitute 
the genus Auchitherion. And what is the change which has 
here taken place? We have now three complete toes. and 
the middle toe is smaller in proportion, the latera! toes are 
larger, and in fact large enough to rest upon the ground and 
have functional importance. We have here not an anima 
with a toe and two dew claws, but with three functional toes. 
And in the forearm you find the ulna a very distinct bont. 
quite readily distinguishable its whole length from the radius, 
but still pretty closely united with it. In the hind Jimb you 
also meet with three fanctional toes. There is the same dif 
ference here between the hind limb of the auchitherivum and 
the hipparion’s hind limb that there is in the case of the 
limb; and in the hind leg the fibula is longer, and in some 
cases I have reason to think that it is complete ; but, at aaf 
rate, this lower end of it is quite distinctly recognizable ## * 
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h not actually separated, piece of bone. But } 

chenge is which is to be found in the | nearly with what I mention theri 
= of the teeth. The teeth of the auchitherium have, of Europe, but which has some very interesting peculiarities. 


in the first pine it is vastly smaller than in the case of | and two small lateral ones—and then a litile splint here, a 
in both sexes, so far rudiment of a fourth toe, which it can be readily shown 
o_ The series of grinding teeth has become com-; answers to the little finger in the human hand, But there 
aaron ‘owns are short; there is no cement. The/is only a radimept of this, just as there is only a radi- 
te; their peat a like this, [Mr. Huxley illustrated upon | ment of the lateral toes in the horse. ‘The hind foot is 
— wom i.] There are two crescents in the upper jaw, | three-toed, and the rest like the auchitherium. But this: is 
the lack iaees and hardly—not much—folled or plaited | as far as European deposits have enabled us to carry, with 
one jail in the lower jaw you have the double er scent, | any considerable degree of certainty, the history of the horse. 
ridges + re ht complications at the extremity. It is quite | In these American tertiaries, on the contrary, the series is 
aud very ' < this is a simplified form of that; that, in fact, | continued evenly, down to the bottom of the eoccne, and into 
—, that around and developing this ridge upon itself | the cretaceous epoch itself. And what do these older rocks 
My Malling the hole with cement, you wo..id have the horse’s | yield—these eocene formations here? A form termed meso- 
al 
tooth Just ~ phen you would have the horse’s lower tooth. | a rudiment representing the little finger, three toes behind, 
tim og all the facts with which we were acquainted | a complete radius and ulna, a complete tibia and fibula, and 
Now, these a mst history of the horse, some few years ago, | simple, auchitheriod, short-crowned ieeth. And then, prob- 
napoen whe to occupy myself a ’ good deal ‘with this | ably, the most important discovery of ull of this remarkable 
= . ae chew left no doubt whatever in my mind that | series is this orohippus, which comes from the older part of 
ebjers the venuine record of the history of the evolu- | the eocene formation—is the oldest of all this series There 
we had aged You must understand that every one of | you have four toes on the front limb, complete ; three to: 8 on 
emt in time has undoubtedly become modified into | the hind limb; a — and well4leveloped ulna, petting 
these — and the like. We can not be absolutely cer- | toward an equality of size with the radius ; a complete and 
tea) apect i i jia- | certain ; and then teeth with their simple fangs. So that you 
| are now able, thanks to these to show that, so far 
| as our present knowledge extends, the history of the horse 
type is exactly and precisely that which could have been 
| predicted from a knowledge of the principles of en 
. y lace here was that the auchi. and the knowledge we now possess justifies us completely in 
had-undergone a reduction | the anticipation that, when the still older eucene deposits, and 
9 lateral toes, a diminution of its ulna, with a more com- | those which belong to the cretaceous oy ge yielded up 
Jete coalescence of the radius, a reduction of the lateral toes | their remains of equine animals, we shall find, pope — 
of the hind limb, and a more complete coalescence of the | creature with four toes in front and a rudiment of the thumb, 
fibala with the tibia, while at the same time the crowns of then probably a rudiment of the fifth toe behind, and 80, by 
i i i . | which, 
[Applause.] That is what I mean, ladies and gentlemen, by 
A r i esis li o | js said to be demonstra when the facts are shown to in 
Consider what other gy | entire accordance with it. If this is not scientific proof, there 
are no inductive conclusions which can be said to be scientifi- 
cally proved, and the doctrine of at 
i priori inci | time rests upon exactly as secure a foundation as the Coper- 
An alternative hypothesis is hardly conceivable; but the |! ry eaia po 
only one that could be framed would be this: that these | is of precisely the same “a peace ne — ence 
several kinds of animals, the auchitherium and the hipparion, observed facts with theoretical requirements. 
and the horse, had been created separately, at separate epochs | 
of time ; and of that I need not say there can, in the first place, 
beno scientific evidence, and in the second place, it is not | 
retended that there is the slightest evidence of any other 
ind that such successive creation has ever taken place. 
These, as I say, were the conclusions to which the study of Faceoff 
the material accessible to us in Europe had led myself, and | been created separately, at ; k 
I may say, as I happen to know by correspondence with him, | repeat, as | said of suc 
had also led the very eminent French osteologist, D’Artais, there neither is nor can be any scientific evidence, and tha 


tain that w 


he ide 
the perfect animal ; but it was perfectly obvious that 


we had here in succession of time three forms fundamentally 
modified from the horse type, of which the oldest come nearer 
to the general mammal, so far less modified than the young- 


you unless you admit this. ; D 
have exactly that which the hypothesis of evolution demands. 
The history corresponds exactly with that which you 


A HYPOTHESIS FOR WHICH THERE IS NO SCIENTIFIC 
REASON. 
As I mentioned just now, the only way of escape, if it be a 
way of escape, from the conclusions which I have just indi- 


slace, so far as the incisors are concerned, a mere | For example, it presents three toes—one median large one | 


same way as by increasing the complexity | hippus, which has three toes in front, a long 5) lint instead of | 


‘comes this form, the miohippus, which corresponds pretty process, he leaves himself entirely in the hands of the phy- 
just now as the auchitherium | sicist, and of the astronomer, and of the geologist, 


whose 
| business it is to deal with those questions. 


PROF, HUXLEY’S TASK ENDED. 
I think, ladies and gentlemen, that I have now arrived at 
| the conclusion of the task which I set before me when I un. 
dertook to deliver these lectures before you. My purpose and 
object have been, not to enable those of you who have not 
paid attention to these subjects before, to leave this room ina 
condition qualified to decide upon the validity or the invalid- 
ity of the hypothesis of evolution ; but to put before you what 
appeared to me to be the principles by which all such hypo- 
theses must be judged, and furthermore, to muke apparent to 
| you the nature of the evidence and the sort of cogency which 
jis to be effected and may be obtined from it; and 10 this 
end I have not hesitated—regarding you as genuine students, 
| and persons desirous of knowing the truth—] have no. hesi- 
|tated to take you through arguments, long chains of argu- 
ments, that I fear may have sometimes tried your patience, or 
to inflict upon you details which could not possibly be eseayed, 
but which may well have been wearisome ; but I shall rejoice, | 
shall consider I have done you the greatest service which it was 
in my power in such a way to do, if I have thus convinced you 
that this great question which we are discutsing is not one to 
be discussed, to be dealt with by rhetorical flourishes or by 
loose talk, but that it requires the keenest atiention of the 
trained intellect and the patience of the most accurate ob- 
server. [Applause.] I did not, when I commenced this series 
of ‘ectures, think it necessary to preface them with a pro- 
logue such as might be expected from a stranger and a for- 
eigner; for during my brief stay in your country I have found 
it very hard to lelieve that a stranger could be possessed 
of so many friends, and almost harder to imagine that a for- 
eigner could express himself in your language in such a way 
as to be so readily intelligible, toall appearance {laughter}; for 
so far as I can judge that most intelligent, and perhaps | may 
add, most singularly active and enterprising, body of )ersons, 
your press reporters, do not seem to have been deterred ly my 
accent from giving the fullest account of any thing that 1 
happen to have said. [Laughter.] But the vessel in which 
I tuke my departure to-morrow morning is even now 1 ady to 
slip her moorings. I wake from my delusion that I am ciher 
than a stranger and a foreigner. “I am ready to go back 10 my 
own pleasant country ; but before doing so, let me, by way of 
epilogue, tender you my most hearty thanks for the most kind 
and cordial reception which you have accorded to me ; and let 
me thank you still more for that which is the highest c mpli- 
ment which can be accorded to any person in my position— 
and that is the continuous and undisturbed attention which 
you have been good enough to bestow upon the long argumeut 
which I have had the honor of laying before you. | Hearty 
applause. |—New York Times. 


TRACES OF MAN IN THE ROBIN-HOOD CAVE 


| cated, is the supposition that all these different forms have ! 


By W. Boyp Dawkins. 
THE author noticed the various species of animals di-- 


'covered by Mr. Mello during the researches, the results of 


i is death. Indeed, the story is so plain that assuredly, so far as 1 know, it is not supported nor does it | which are given in another paper, and drew certain conclu. 
2 ey eam credit for devine rat sw aha a | pretend to be supported by evidence or authority of any other | sions from their mode of occurrence as to the history of Robin 


conclusion, and all we could hope was that the course of pale. kind ; and | can but think that the time will come when such 


Hood’s Cave. He considered that the cave was occupied 


ontological inquiry, giving us greater and greater knowledge | suggestions as these, such obvious attempts to escape the! by hyenas during the formation of the lowest and midal:- 


of the series of horselike characters, would, by and by, enable force of demonstration, will be put upon the same footing as 
us to fill up the gaps in the series, and to extend that series | the supposition of some writers who are, I believe, not even 
farther back in time. That knowledge has recently come to extinct at present, that fossils themselves aie no real exist- 


us, but, assuredly, from a most unexpected quarter. You are | ences, are no indications of the existence of the animals to} the condition of many of the bones. 
| 


deposits, and that the great majority of the other animals 
whose remains occur in the cave were dragged into it by the 
hyenas. That they served as food for the latter is shown by 
During this period the 


all aware that when this country was discovered by Euro- | which they seem to belong, but that they are either spurts of | red sand and clay of the lowest stratum was deposited by 


eans there were found no traces of the existence of the horse | nature or special creations, intended, as I heard suggested 
fo eau of the American continent, and, as is well known, | the other day, to test our faith. [Laughter and applause. ] In 
the accounts of the earlier discoverers dwell upon the astonish- | fact, the whole evidence is in favor of evolution, and there is 
ment of the natives when they first became acquainted with | none against it ; and I say that although perfectly well aware 
that astounding phenomenon, a man seated upon a horse. | of the seeming difficulties which have been adduced from 
Nevertheless, as soon as geology began to be pursued in this | what appears to the uninformed to be a scientific foundation. 
country it was found that remains of horses—horses like our | I meet constantly with the argument that this doctrine of 
European horses, like the horses existing at the present day— | evolution can not be correct because it requires the lapse of 
are to be found in abundance in the last superficial deposits, time, which period of time, which duration of life, upon the 
just as they are in Europe. For some reason or other no visi- | earth is inconsistent with the conclusion arrived at by the 
ble suggestion of that subject, so far as I know at present, has | astronomer and by the physicist. I may venture to say that 
been made ; but for some reason or other the horse must have | 1 am familiar with those conclusions, inasmuch as some years 
died out on this continent at some period preceding—how | ago, when President of the Geological Society of London, I 
long we can not say—the discovery of America by the Euro- | tuok the liberty of criticising them, and of showing in what 
peans. Of late years there have been discovered on this conti- respects, as it appeared to me, they failed—they lacked a com- 
nent, in your Western Territories, that marvellous thickness plete and thorough demonstration. But putting that point 
of tertiary deposits, to which I referred the other evening, p i ers, ¢ é 
which gives us a thickness and a consecutive order of tertiary | them, and some physical philosophers tell us, it is impossible 
rocks admirably calculated for the preservation of organic re- | that life could have endured upon the earth for as long a 
mains, such as we had hitherto no conception of in Europe. | period as is required by the doctrine of evolution, supposing 
They have yielded fossils in a state of preservation and in | that to be proved, what I want to know is, what is the foun- 
number perfectly unexampled, and, with respect to the horse, dation of the statement that evolution does r quire so great a 
the researches of Leidy and others have shown that numerous | time. The biologist knows nothing whatever of the amount 
forms of fossil horses exist among these remains. But it is| of time which may be required for the process of evolution, 
only recently that the very admirably continued and most | It is a matter of fact that those forms which I have described 
thoroughly and patiently worked out investigations of Prof. | to you occurred in the order in which | have described in the 
Marsh have viven us a just idea of the enormous wealth and | tertiary formation, but I have not the slightest means of 
the scientific importance of these deposits. I have had the | yuessing whether it took a million years or ten million, ora 
advantage of glancing over his collections at New Haven, and | hundred million, or a thousand million, to give rise to that 
Ican undertake to say that, so far as my knowledge extends, | series of changes. As a matter of fact, the biologist has no 
there is noting in any way comparable to them for extent, | means of arriving at any conclusion as to the amount of time 
for the care with which the remains have been got together,! which may be needed for a certain quantity of organic 
or for their scientific importance to the series of fossils which | change. He takes his facts as to time from the geologist. 
he has collected together. [Applause.] The geologist, taking into consideration the rate at which 
deposits are formed, and the rate at which denudation goes 
AMERICA THE ORIGINAL SEAT OF THE EQUINE TYPE. on upon the surface of the eerth, arrives at certain conclu- 
That enormous collection has yielded evidence of the most | sions, more or leas justifiable, as to the time which is re- 
striking character in regard to this question of the pedigree | quired for the deposition of a certain amount of rock; and if 
of the horse. And, indeed, the evidence which Prof. Marsh | he tells us that the tertiary formations required 500,000,000 
has collected tends to show that you have in America the true, | years for their deposit, I suppose he has good grounds for 
original seat of the equine type—the country in which the | what he says, and | take that as the measure of the duration 
evidence of the primitive line of modification of the horse is of the evolution of the horse from the orohippus, we will 
far better preserved than in Europe. Prof. Marsh’s kindness | say, up to its present condition ; and if he is right, undoubt- 
hasenabled me to put before you this diagram [referring to | edly evolution is a very slow process, and requires a great 
sketches], every figure in which is an actual representation of | deal of time. But now suppose that the astronomer, or my 
4 specimen which is to be found in New Haven at this present | friend Sir William Thomson, comes to me and tells me that 
time. The succession of forms which he has brought together | my geological friend is quite wrong, that he has capital evi- 
WS us in the first place the recent horse, having the charac- | dence to show that life could not possibly have existed upon 
ter which I have described to you ; secondly, there is this | the surface of the earth 500,000,000 years ago, because the earth 
Pliocene form like a horse in the conformation of its limbs, | must have been a great deal too hot to allow of the existence 
With some very, very slight deviations from the ordinary | of life; and my reply is: “ Well, that really is not my affair; 
horse, but with ‘shorter-crowned grinding teeth. Then comes | go and discuss that with the geologist, and when you settle 
the form which answers to the European hipparion to a cer-| your differences, I will take any conclusion at which you ar- 
tain extent, which is termed protohippus, which is three-toed, | rive.” We take our time from the geologist, and it really is 
and which has those characters of the forearm, and of the leg, | somewhat monstrous thing, that, having taken our time 
and of the teeth, to which I have already referred, but which | from his clock, from the physical philosopher's clock, the 
is more valuable to us than the European hipparion, for this | physical philosopher should turn upon us and say we are 
rason, that it is devoid of some peculiarities (like a pit upon | going a great deal too fast. [Laughter.] It is not our 
front of the orbit and some peculiarities of the teeth) | affair at all. What we care about, what the biologist can 
Which tend to show that the European hipparion is rather a | prove, is the fact that evolution has taken place. As to 
branch than one of the direct line of descent. But next | the quantity of time which may have been required forthat 


aside altogether, suppose that, as tle astronomers, or some of | 


occasional floods. The red loam or cave-earth forming tle 
middle stratum was probably introduced during heavy rainx. 
The occupation of the cave by hyenas still continued, Lut it 
was disturbed by the visits of palwolithic hunters. ‘Ihe 
remains found in the breccia indicate that the cave was in- 
habited by man, and less frequently visited by hywnas than 
before. The presence of vertebre of the hare in the breccia 
would imply that the hunters who occupied the cave had not 
the dog as a domestic animal. After a discussion of the rela- 
; tions of the animals forming the fauna of the cave, the 
author proceeded to describe the traces of man found in it, 
which consist of fragments of charcoal, and implements made 
of antler and mammoth-tooth, quartzite, ironstone, green- 
stone, and flint. The distribution of these implements in 
| the cave represents three distinct stages. In the cave-earth 
ithe existence of man is indicated by the quartzite imple- 
ments, which are far ruder than those generally formed of 
the more easily fashioned flint. Out of 94 worked quartzite 
pebbles only three occurred in the breccia, while of 267 
worked flints only eight were met with in the cave-earth. 
The ruder implements were thus evidently the older, corre- 
sponding in general form with those assigned by De Mortil- 
let to ‘‘ the age of Moustier and St. Acheul,” represented in 
England by the ruder implements of the lower breccia in 
Kent's Hole. The newer or flint series includes some highly 
finished implements, such as are referred by De Mortillet ‘to 
“ the age of Solutré,” and are found in England in the cav: - 
earth of Kent’s Hole and Wookey Hole. The discovery of 
these impl ts considerably extends the range of the 
paleolithic hunters to the north and west, and at the same 
time establishes a direct relation in point of time between 
the ruder types of implements below and those more highly 
finished above.—Proc. Geol. Soc. 


GYMNASTIC EXERCISE. 


PERSONS who are ambitious of becoming muscular will do 
well to study the result of an official inquiry which, accord- 
ing to the Medical Hxaminer, has lately been instituted at a 
military gymnastic school in France. The inquiry, which 
extended over a period of six months, showed—1. Tlat the 
muscular force is increased on the average 15 to 17 per cent, 
and occasionally from 25 to 30 per cent, the force having a 
tendency to become equal on both sides of the body. 2. That 
the capacity of the chest is increased one-sixth at the lowest. 
3. That the weight of the individual is increased from 6 to 7 

r cent, and occasionally from 10 to 15 per cent, while the 

ulk of the body is diminished, thus showing that the profit 
is confined to the muscular system. The increase of muscu- 
lar force was generally confined to the first three months of 
the course. During the last moiety a serious diminution 
usually occurred; and here the dynamometer gave poritive 
indication of the necessity of moderating or suspending the 
exercises. The truth is, gymnastic exercises, like al] otl.cr 
things, require to be taken in moderation, and if indulged 
| in to excess do infinitely more harm than good. In the me: n- 
time, there is one simple method of taking exercise which, 
notwithstanding its advantages, is for some unaccountable 
| reason wholly neglected by vast numbers of persons who are 
constantly complaining of the ill effects on their constitution 


of what they term “sedentary pursuits "—namely, walking. 
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THE SOUNDS OF WOODS AND METALS. | 


Or the kinds of wood examined (38 species and 14 varieties) | 
they were all found to give sounds comprised in the interval 
of an octave. The most grave sound is mi, given by box ; the 
highest mi, given by Northern fir. M. Decharme gives a list 
of the sounds emitted by different woods between the two ex 
tremes, The range of sounds from the metals extended from 
690 vibrations—for lead—to 2762 vibrations for aluminium. 
Sounds from wood are comprised between those for brass— 
1303.62—and aluminium—2762. This is no doubt partly ac- 
counted for by the much less range of densities in woods than | 
in metals. Still there are anomalies. Thus, the willow, 
which, after the poplar and certain firs, was the lightest of | 
the woods experimented on, gives the same note—sol,—as 
ebony, which is the heaviest after the palm and the palisan- 
der. It was difficult to appreciate the intensity and the dura 
tion of the sounds, but palisander, logwood, walnut, acacia, 
were in the front rank in this respect. (The duration of the | 
sounds did not exceed the fraction of a second, 0.5 to 0.7, for! 
the most sonorous palisander.) Northern fir and poplar had | 
the clearest timbre. 

His experiments with various metals were made on cylin- 
drical rode, 2 decimetres in length, and 1 centimetre in| 
diameter, suspended by thread, or supported on the edges of | 
cork prisms. The rod was struck at its centre with a wooden 
hammer covered with india-rubber. The minimum number 
of vibrations (690) was given by lead, the maximum (2762) 
by aluminium; the intermediate numbers, neglecting frac- 
tions, were : Gold, 976; silver, 1034; tin, 1161 ; brass, 1303 ; 
bronze, 1881; zine, 1422; copper, 1642; cast-iron, 1843 ; 
wrought-iron, 2192 ; steel, 2822. The duration of the sounds 
was in the following proportions (in seconds): Lead, 0.5; tin, 
a little less than 1.0; zine, 1.0; cast-iron, 2.0; copper, 5.0; 
wrought-iron, 12.0; brass, 14.0; bronze, 24.0; steel, 45.0. 
The sound produced by steel placed on the cork prisms lasted 
only 25 seconds, not more than half the time of its duration 
when suspended by a thread, and struck in the same way in 
each case. Bronze, on the contrary, gives a sound lasting 25 
seconds on the cork, against 24 when suspended, 


WROUGHT-IRON GRILLES. 


WE present herewith a couple of elegant designs by Nar- 
ten, as given in The Workshop. They have been executed in | 
wrought iron by W. Hengst, Hanover. ‘These designs | 
form excellent practice for young draughtsmen, and offer use- 
ful suggestions to other workers in ornamental art. 


WROUGHT-IRON GRILLE, DESIGNED BY A. NARTEN, 
HANOVER, 


A is the striker of a common clock connected with C, pole 


of the battery ; C isa thin piece of watch-spring let in through | ; 


the back of the clock, connected to 2 pole, so that when the 
striker falls on the gong of the clock M, connection is made 
at C, runs through magnet D, which catches up keep E, 
which has a small stop in it, which fits loosely notch N ; 
whereby releases F', which is a boxwood flat axle wheel, con. 


BATTERY 


ELECTRIC CHIMES FOR ORDINARY CLOCK, 


nected through A to C pole on to G, a pin stuck in the face 
of the wheel. W is a weight for moving the wheel. F 
gradually works round until G touches H, which is a piece 
of watch-spring ; electricity runs through the magnet (single 
stroke), rings J bell, G then releases H, and then touches K 
and rings L bell, then the wheel travels on, until the stop in 
E falls into notch N. Any number of bells may be attached 


and operated. 


DESIGN FOR ORNAMENTAL LAMP-POST BY W. WOLLANEK, 
VIENNA. 


NON-COMBUSTIBLE Woop, 


AN ingenious kind of fire-proof joist is ioned 
ing been introduced recently, the of 
wood five inches wide by five eighths of an ineh tht ‘ : 
between two flanged strips of quarter-inch iron CK, belted 
beam quite as strong, it is said, as those of wood making 4 
employed. The irou sides, in addition to affordin, ordinarily 
it is claimed, render the joist substantially tire beset ai 
the centre of wood affords the means of putting oa —_ 
and nailing on laths in the usual manner. The im aie 
to the manufacture of these joists, heretofore, jg Pedimens 
have been the difficulty of rolling the flanged iron Pee 
this has now been successfully overcome, sides, but 
In this connection reference may again be 
the new French method of weed by her 
tion of lime. The inventor, in this case, piles the a nay 
tank, and puts over all a layer of quicklime whieh 
gradually slacked with water. Timber for mines A 
about a week to be thoroughly impregnated, and other 4 
more or less time, according to its 
The material is found to acquire remarkable 
and hardness on being subjected to this simple lime process 
and, it is alleged, will never rot. Beechwood hag been the. 
pared in this way for hammers and other tools employed ik 
iron-works, and it is said to become as hard as oak Withen 
parting with any of its well-known elasticity or toughnen 
and to last much longer than when not thus prepared, 


HOW TO DRAW ON GLASS. 


SINCE the method of projections came into use in ingtye 
tion on Physics it has been common to represent on glam 
plates designs or tableaux which were formerly drawn wih 
lead or charcoal pencils. Photography has been used fopth 
purpose ; but sometimes the drawing is too simple to requip 
this. On the other hand, it is often desired to make divide) 
scales on glass ; and ordinary ink and even Chinese ink aregy 
suitable. M. Terquem (Journal de Physique) recently sougt 
to compose an alcohol varnish which would cover glass with 
an invisible layer, and on which one might write or dims 
easily. He recommends the following compound ; Aleohal 
100 cubic centimetres ; mastic, 7 ; sandarac, 3. 


WROUGHT-IRON GRILLE, DESIGNED BY A. NARTERS 
HANOVER, 
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